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ABSTRACT 
The objectives of this study were: (1) to identify the optimum teaching strategies 
required for teaching the practical components of the Neuromuscular Approach 
to Efficient Handling and Moving (NMA-to-EHM); and (2) to devise a model 
that would inform the development of future training courses in the Approach. 
The review of literature identifies the target group of respondents and the typical 
settings in which nurses work. It also examines the underpinning concepts and 
philosophy of the Neuromuscular Approach, its differences and similarities to 
traditional approaches to teaching handling and moving as well as a review of the 
current trends in handling and moving training. The review lead to the 
conclusion that there is no consensus as to what constitutes an appropriate model 
of training for the NMA-to-EHM. 
Since there is a paucity of literature available on the Approach, the methods 
chosen to elicit the data required to develop the model were fundamentally 
descriptive making use of checklists and surveys. The study was conducted in 
three phases with different volunteers recruited for each phase and an attempt 
was made in Phase 3 to employ a quasi-experimental design. Phase 1, the pilot 
study, gathered information about the effectiveness of three different NMA-to- 
EHM training programmes to produce component performers of Patterning 
Conditioning. In Phase 2, a survey was conducted of 125 Manual Handling 
Coordinators which elicited information about the uptake of the Approach 
nationally. Phase 3, the main study, was designed to test the effectiveness of a 
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modular style of delivery of training. Thirty-three first year student nurses 
volunteered to take part in a controlled study over a period of 15 weeks, and a 
simulated ward exercise seven months later, by to test their skill retention. The 
variety of teaching methods used included: visual and kinaesthetic imagery; 
video feedback of subject performance; checklists; a model video recording; 
reflective diaries; modified lectures and practice of Specific and Patterning 
Conditioning. The results for each phase of the study are presented separately. 
The discussion focuses on the uptake of the Approach and the effectiveness of 
different training programmes in producing a competent and safe practitioner in 
relation to handling and moving skills. The usefulness of the various teaching 
strategies is highlighted. The importance of preparing students adequately to 
carry out handling and moving skills in the clinical areas is identified, 
highlighting the role of educational establishments in this matter. The final part 
of the discussion leads to the development of a model for teaching the practical 
components of the NMA-to-EHM. Conclusions concerning the implementation 
of the model, improvements for clinical practice, and recommendations for 
education, practice and research are proposed. 
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1. INTRODUCTION 
People move weights of varying sorts from the time they are babes in arms. It is 
fundamentally an activity that appears to develop without any training or 
education since it is started before we have language. However, this life-long 
activity becomes increasingly problematic for we assume that young people can 
undertake such tasks effortlessly but we have had to become aware that it needs 
to be carried out safely to protect not only the load being moved, but also 
importantly the muscular and skeletal frames of those carrying them. This has 
led to the observation of how such activities are carried out, and devising means 
by which they should be. In turn, leading to teaching and research to identify 
best practice in the handling and moving of loads. 
The most refined version is The Neuromuscular Approach- to -Efficient 
Handling and Moving (NMA-to-EHM), which is taught throughout the United 
Kingdom. This Approach is grounded in physiological, biomechanical, 
anatomical and human developmental principles and was developed from the 
original work of Thomas McClurg Anderson over 60 years ago. A 
physiotherapist, McClurg Anderson developed his expertise in the field of 
human kinetics and his work formed the basis of this approach to handling and 
moving loads, latterly called the Neuromuscular Approach to Human 
Movement, by Vasey and Crozier (1982a). They initially developed his work 
and more recently Crozier and Cozens (1997) have further developed the 
original concepts. As a result of concerted efforts, a significant increase in the 
degree of awareness and interest in the NMA-to-EHM has been witnessed. 
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Although there is no statistical evidence available to identify how widely 
throughout the UK the NMA-to-EHM is taught, anecdotal evidence and 
personal experience identifies that it is taught both in the caring professions and 
in industry. There are no guidelines currently existing with regard to the 
syllabus content, teaching strategies, or the appropriate length of an initial 
training programme to ensure that students are skilled in the performance of the 
NMA-to-EHM so that they may work safely in the clinical areas. From the 
results of both the pilot study and the main study, a model for the structure and 
teaching strategies of an initial training programme was identified 
The Approach is a principle-based approach to human movement that can be 
applied to handling and moving situations. Crozier and Cozens (1996,1997) 
identify that the NMA-to-EHM is embedded in physiological, ergonomic, 
educative, re-educative, therapeutic and rehabilitative principles. Arguably, 
moving in a more efficient manner reduces needlessly excessive, postural stress 
and strain, thereby increasing the safety of people involved in moving loads. If 
students are taught principles rather than techniques they should be able to 
apply these principles to any load handling situation, making necessary 
adjustments to their position and hold in relation to the load they are being 
asked to move. A technique-based approach confines the student to performing 
a specific move in a specific manner regardless of environmental or physical 
constraints. 
The NMA-to-EHM also differs from other approaches to handling and moving 
in that it firstly addresses the effects of myofascial tissue adaptation in 
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individuals, before enabling them to alter their habitual way of moving, 
particularly in relation to handling and moving loads. It is this aspect of the 
NMA-to-EHM that accumulates the greatest amount of criticism because of the 
time required for therapeutic alterations in movement patterns to become 
established and performed proficiently. 
Achieving therapeutic alterations to a movement pattern requires the student to 
undertake a period of muscle and fascia re-education known as Neuromuscular 
Specific Conditioning. This type of conditioning allows the body to overcome 
the detrimental effects of posture habits, increasing sensitivity and awareness of 
muscle tissue and joint movement. Practising Specific Conditioning is an 
essential element in learning the NMA-to-EHM as it prepares the fascia and 
muscle tissue to take on a different pattern of movement. Neuromuscular 
Patterning Conditioning allows the new pattern of movement to be integrated 
into the neuromuscular system, becoming increasingly reflex the more it is 
practised, before the pattern of movement is applied to manual handling 
situations such as reaching, lowering, raising, pushing, pulling and turning. 
The implications for manual handling training, and those involved in its 
organisation and delivery, include the development of a fitter workforce who 
are increasingly aware of their movement patterns. With increased awareness 
and sensitivity of their musculoskeletal ability (or perhaps more importantly 
their lack of musculoskeletal ability) it may lead to a reduction in injury as a 
result of manual handling incidents. 
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Although a study of the effectiveness of the NMA-to-EHM in reducing 
musculoskeletal injury is beyond the remit of this research, empirical evidence 
from myofascial studies and soft tissue manipulation therapies indicates that 
tissue adaptation can be reversed. This allows for greater flexibility, elasticity 
and sensitivity in myofascial tissue (Feldenkrais 1977, Greenman, 1989, 
Chaitow, 1996, Crozier and Cozens, 1997, Fritz et al 1999). 
The cost-effectiveness of manual handling training programmes is paramount to 
employers who have a utilitarian approach to staff development, of which 
manual handling represents one small part. With the increase in the number of 
staff requiring education and training in manual handling, costs soar as the 
length of training courses increases. Employers wish to see a reduction in the 
number of staff injuries while keeping the cost of training programmes at an 
acceptable level 
Since the author has been leading the element in the curriculum which 
addresses this topic with student nurses for a number of years, the focus of the 
work was that particular group. Naturally, it is assumed that student nurses are 
similar to any others in the bulk of the caring professions so that the findings 
from this group would be applicable not only to them, but to other caring 
groups but probably also to other professions. 
Trainers in Hospital Trusts rarely have the luxury of time to allow their staff to 
become skilled in handling and moving, without the added requirement of 
preparing the individuals from a physical perspective first. Many hospital staff 
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are already injured by the time they attend handling and moving training. 
However, educational establishments, by the nature of their work, do have time 
to train students in skills required by their profession. Although there are many 
competing subject areas that must be taught, handling and moving is 
fundamental to all professional skills. It is suggested in this research that 
educational establishments provide the opportunity for handling and moving 
skills in the NMA-to-EHM to be developed at an early stage of professional 
development. This may allow trainers in Hospital Trusts to teach staff the 
applied handling and moving for specialist areas of work, in the knowledge that 
registered practitioners are skilled in the fundamental pattern of movement. 
Students who are skilled in both Specific and Patterning Conditioning should be 
able to apply these principles to any handling and moving situation in which 
they find themselves. They should have a greater awareness of their movement 
pattern, physical condition and abilities in relation to handling and moving and 
therefore be less likely to get themselves into situations that may cause injury or 
insult to their musculo-skeletal system. 
As nurses require to attend a three-year course prior to registration with the 
professional body, manual handling education and training should be able to be 
delivered within the first year of the programme to a level that will require 
annual updates only. This is in line with the current United Kingdom Central 
Council (UKCC) recommendations for nurse education (1999). The UKCC 
wish all students to achieve particular competencies by the end of their first 
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year of training, with development shown by the end of their third year of 
training. 
The benefits of this type of programme should enable Trusts to deliver only the 
specific application to practice required by trained staff. For example, a newly 
registered nurse choosing to work in theatres would only require the specific 
application of handling and moving to theatre work with the Trusts having the 
knowledge that the fundamental training has instilled the basic principles of 
safer handling and moving principles within the student 
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1.1 AIMS OF THE INVESTIGATION 
The aim of this research was to develop a model that identifies the optimum 
training programme for those from the caring professions to learn the practical 
components of the NMA-to-EHM. This includes class content, method of 
presentation for skill development and duration of the training programme. 
The assumption was made that current training programmes are not effective in 
addressing the underlying problems of tissue adaptation prior to teaching load 
handling. If these issues can be addressed at an early stage in nurse education 
and training, it is further assumed that individual movement patterns may 
become more efficient thereby reducing the incidence of injury. 
The hypothesis examined in this research was that it is possible to teach student 
nurses the NMA-to-EHM, using a variety of different teaching strategies, which 
will enable them to learn Neuromuscular Patterning Conditioning so that they 
may develop a more efficient movement pattern. 
Arising from this hypothesis it was hoped to achieve the following objectives. 
Namely: 
1. the identification of the optimum time for students to learn 
Neuromuscular Patterning Conditioning; 
2. to analyse which elements, if any, of the Neuromuscular Core Pattern of 
Movement that students do not perform; 
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3. the assessment of the quality of the performance by the trainee of each 
element, in comparison with the optimum standard performance; 
4. to identify appropriate teaching strategies in teaching the NMA-to - 
EHM; 
5. to discover if individual, physical characteristics affect the students' 
ability to learn the NMA-to-EHM; 
6. the examination of students' performance of the Neuromuscular Core 
Pattern of Movement while performing handling and moving of loads, 
and finally 
7. to develop a model which identifies the minimum requirements for 
teaching the NMA-to-EHM. 
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1.2 LITERATURE REVIEW 
This literature review was conducted using current periodicals, Biomed, BIDS ISI 
Data Service, WebPAC, SALSER, BIOSIS previews, ERIC, British Education 
Index and proceedings from appropriately related conferences. 
The literature review will address the following aspects, which are central to the 
current research programme: 
1.2.1 identification of the target group 
1.2.2 review of the typical settings in which nurses work 
1.2.3 traditional approaches to teaching handling and moving 
1.2.4 the underpinning concepts and philosophy of the Neuromuscular Approach 
1.2.5 current trends in handling and moving education/training 
1.2.1 Identification of the target group 
This research focuses its attention on developing safer handling and moving skills 
within the nursing profession through education and training in the Neuromuscular 
Approach to Efficient Handling and Moving. Of the musculoskeletal injuries 
reported in nursing, low back pain is the most prevalent (Rey and Bousquet, 1995; 
Owen, 1989). The initial insult/injury is often associated with lifting and 
transferring patients (Knutson, 1976; Stubbs and Osborne, 1979; Owen 1986). 
Vonn Alleman and Ramaciotti (1993) found that 50% of low back pain events of 
nurses related to carrying heavy patients while the HSAC (1998) reported that 60% 
of the 14,000 manual handling accidents reported to the HSE between 1992 and 
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1995 were as a direct result of handling patients. However, it is likely that many 
individuals are susceptible to injury as a result of postural and movement habits 
and will have already moved some way along an injury continuum before a 
particular incident is associated with an injury (Coffey, 2001). 
Members of the nursing profession are typical of the population at large. Pynsent 
and Webb (2001) reviewed several papers dealing with the prevalence of low back 
pain in Great Britain and concluded that it has not changed over the years. The 
Department of Health Bulletin (1998) identified that 40% (n = 5,500) of adults in 
the UK claimed to have suffered from back pain lasting more than one day in the 
previous 12 months. This rate is similar to those previously identified (Walsh et al, 
1992; Mason, 1994; Dodd, 1996). The Bulletin reports that women and older 
people were more likely to report that back pain had restricted their activity than 
men and younger people (DOH, 1998). Women below 24 years and above 65 years 
of age report more back pain than men in the same age groups, however, between 
45 and 54 years of age, men report substantially more pain than women do. 
However, the highest prevalence of back pain for both sexes is reported in the 45- 
64 years age group. Women identified that the root causes for their back pain were 
housework and looking after children. The designs of prams and pushchairs were 
widely criticised by women as causing back strain. Vacuuming, pushing heavy 
shopping trolleys, dusting and cleaning were identified by some as further 
aggravating their back problems. These problems are further compounded by 
personal characteristics such as height and weight, which are important in the 
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incidence of back injury (Owen, 1986). Pheasant (1997) cites a number of possible 
endogenous risk factors leading to back problems as being: a history of previous 
injury, smoking, genetic predisposition to disc failure, pregnancy, motherhood and 
stress. 
Students are attracted into the nursing profession from all age groups and it 
remains a female dominated profession with the proportion of male students 
reaching an all time high of 9.75% in 2000 (Pheasant, 1997; NBS, 2000; UKCC, 
2000). Although many of the students are aged 17-18 years, students from the older 
age groups are entering the profession. The average age of the student population 
has increased from 18 years to 29 years, with 15% of all students aged over 40 
years (Hancock, 2001). In her report, Hancock further identifies that half of all 
nursing students are aged over 25 years and that over a third of nursing students 
who took part in an independent survey (n=800) had children living with them, and 
14% of these students had other caring responsibilities. Since many of these 
students are parents and as the DOH Bulletin (1998) identifies, they may well have 
already suffered, or be suffering from, back strain as a result of caring for their 
young children, leading to a reduction in range of movement in the spine. Adams et 
al (1999) found that a poor range of movement in the lumbar spine and easily 
fatigued back muscles also contribute to an increased risk of first time injury. As 
well as students in the older age groups being at risk, Klaber-Moffat et al (1993) 
identified that there is also a high risk of injury in young student nurses in the UK. 
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Such a situation means that there is a high price to be paid not only by individuals 
but also by their employers. Currently, BackCare (2001) identify that 80,000 nurses 
suffer back injury annually, with 3,600 nurses being invalided out of the profession 
each year. With staff replacement costs through nurse training running at a 
minimum of £30,000 per student, the cost to the NHS is estimated to be £50m with 
a further £'70m wasted as a result of lost nursing hours due to sickness (Hall, 1995; 
Roger and Cowell, 1999). These costs may be reduced through the development of 
a handling and moving programme that increases self-awareness of movement 
patterns and includes therapeutic interventions for soft tissue adaptive states and 
injury. 
1.2.2. Review of the typical settings in which nurses work 
Nurses are expected to work in a wide variety of situations. Increasingly, student 
nurses are gaining their practical experience in the wider community such as 
nurseries and nursing homes, as well as the more traditional areas of hospitals, 
clinics, GP surgeries and the community (Knibbe and Friele, 1996; Holmes, 
1997a). Within each of these settings, students will also experience patients with 
very differing needs as a result of their physical and psychological health status. 
Although there are guidance notes available for both the design of new health 
buildings and for adapting or extending existing buildings, few nurses have the 
luxury of working in purpose built hospitals or care settings (NHS Estates, 1995). 
These notes give the minimum requirements for space in public, treatment and staff 
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areas within health buildings and pay particular attention to the relationship 
between the design of departments and their subsequent management. Information 
is given regarding the layout of bed spaces, toilets, showers and bathrooms for all 
categories of patients and staff. Clear guidelines are given regarding the turning 
space that is required for a patient in a wheelchair, which are 1500mm diameter for 
an independent wheelchair user and 1600m for an assisted wheelchair user. Patient 
hoists require a larger turning area of around 1500mm to 2000mm square. 
Specimen plans are given for a variety of bathroom layouts. Middlesex Hospital's 
ambulatory care and diagnostic (ACAD) centre is a purpose built health building 
which achieves the aims of not only meeting the requirements set out in the NHS 
health Building Note 40, but being visually pleasing and creating an environment 
conducive to delivering care in an appropriate setting (Powell, 2000). The HSE 
(1998) clearly states that a better workplace design greatly reduces the risk of 
injury to staff. 
Most of the settings in which nurses work are not purpose built and therefore create 
problems through lack of space, having staircases and no lifts and not having 
straight corridors (Knibbe and Friele, 1996). The minimum requirement for space 
around a bed is currently set at 2700mm (8.86ft) to include the positioning of a 
locker and a chair (NHS Estates, 1995). However, often there is more equipment 
present around a patient's bedside such as drip stands, drainage bottles and 
footstools and the space is often further reduced if more beds are required to be put 
into a busy ward. This loss of space around the bedside causes nurses to adopt 
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positions for delivering nursing care that predispose to injury (Pheasant, 1997; 
Engkvist et a1,1998). 
Many of the current health buildings in which nurses work are not purpose built, 
further compounding the problems of lack of space. Nursing homes and wards that 
cater for elderly patients are faced with the dilemma of providing a homely 
environment in which nursing care can safely be delivered. Not only can patients 
be reluctant to agree to use handling and moving equipment, but also the design of 
the toilet and bathroom areas may negate their use completely (Holmes, 1997a; 
Haigh and Peacock, 1998). Floor coverings, staircases and the arrangement of 
furniture in individual bedrooms make the use of some of the larger handling and 
moving equipment difficult, if not impossible. Tarling (1997) gives an excellent 
description of how toilets and bathrooms should be arranged, however, in older 
buildings, this is not always achievable, leading to increased risk of staff injury 
while transferring patients from wheelchair to the toilet and vice versa. (Dimond, 
1995). 
The use of handling and moving equipment is essential in the delivery of nursing 
care, but its use must be carefully assessed so that the appropriate equipment is 
used for each individual to assist him or her throughout the rehabilitation process 
(Holmes, 1997b; O'Keefe, 1997). Therefore, there is often a requirement for the 
multidisciplinary team to make a judgment about when it is appropriate to use 
equipment or when the use of the equipment should be either withdrawn or 
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withheld, and replaced with equipment that demands of the individual greater 
independence. Holmes (1997c) and Carlowe (1998) clearly identify the differing 
needs of clients during the rehabilitation phase. 
Nurses carry out a wide range of physical activity during a shift, from sitting or 
standing still, to moving heavy loads. Within the hospital setting equipment is 
likely to be available to assist with most handling and moving situations and 
systems of work will have been developed to reduce the potential for injury to staff 
(Dimond, 1995; Tracy, 1997; HSE, 1998). Although there is a wide range of 
handling and moving equipment available on the market to ease the strain of 
assisting patients with moving, not all the equipment can be available in every 
nursing setting (O'Keefe, 1997). Also, in some nursing settings where equipment is 
available it is not used or it is used inappropriately, demand outweighs supply, staff 
do not know how to use the equipment properly, it takes too much time to retrieve 
and use the equipment or staff perceive that patients are not secure or comfortable 
in a particular hoist (Pugh, 1989; Garg et al, 1992; Sedgley-Roach, 1992; Kane and 
Parahoo, 1994; McGuire and Dewar, 1995; Moody et al, 1996). Engkvist et a! 
(1998) identified in their study that the most frequent cause of over-exertion back 
injuries in nursing occurred during patient transfers either in the bed, or to and 
from the bed, without the use of transfer devices. 
Carlowe (1998) reports that some nurses still argue that it is quicker to get patients 
to the toilet by manually moving them, than taking the time to get a hoist. Often it 
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is the under-axilla method (the under arm drag lift) that is employed during such 
manoeuvres. Owen et al (1999) discovered that in the USA, 83% of nurse 
educators (n=337) taught this move for in and out of bed transfers and that 56% of 
teachers taught this method for lifting patients up in bed, even though favoured 
textbooks identified that this move should not be used. Within the UK, the 
underarm drag lift is highly condemned (Tarling, 1997). However, for many staff, 
this move was taught to them as students and practiced regularly in the clinical 
areas until it became reflex. Even though staff are now aware that this move should 
not be used, it is difficult to break the habits of a lifetime without the necessary 
support, education and time required to adopt safer handling and moving 
techniques (Benner, 1984; Hack and Potter, 1996; Hall, 1997; Crozier and Cozens, 
1997; Donnelly, 2000). 
The UKCC Code of Professional Conduct for the Nurse, Midwife and Health 
Visitor (1992) clearly sets out that registered practitioners owe a duty of care to 
others and are personally accountable for their practice. Registered practitioners 
have a responsibility for teaching students in the clinical areas (Andrews and 
Wallis, 1999; Watson, 1999; Gitay and Smith, 2000). The system must ensure that 
the practices of mentors and those that they are teaching are currently accepted 
practices. Staff who continue to practice manual handling manoeuvres that are 
known to be condemned, may be accused of negligence (Dimond, 1995). When 
mentorship or cascade teaching is done badly it fails the profession as well as the 
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person, the system and the student being supported (McClurg-Anderson, 1974; 
Northcott, 2000). 
Students who are continually assessed have a desire to be accepted as part of the 
nursing team and to be seen as effective workers (Andrews and Wallis, 1999). 
Kane and Parahoo (1994) identified that students learned a repertoire of lifts from 
their mentors and other registered practitioners when they arrived in the clinical 
areas, and rarely deviated from these practices throughout their careers. If these 
handling and moving techniques do not comply with currently approved practices, 
these students will continue to promote poor handling and moving practices, 
thereby increasing the risk of injury to themselves and others. Part of the role of the 
mentor is to agree high, but achievable standards, and to role model these standards 
(Northcott, 2000) 
Working in the community brings its own challenges, as nurses are caring for 
clients in their own homes, which were not designed with that purpose in mind 
(Knibbe and Friele, 1991). Highly developed communication skills are required by 
community staff who may need to request furniture, beds and treasured possessions 
to be moved around in order to create space to allow nursing care to be delivered 
safely. Tracy and Tarling (1997) advise that where equipment has been identified 
as being necessary for the safe delivery of care in the community setting, it would 
be negligent not to use that equipment. However, as Homes (1997a) points out, 
many elderly patients resist the use of equipment and it may be necessary to care 
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for that individual in bed, to avoid the risk of injury to staff during bed to chair 
transfers (Tracy and Tarling, 1997; Engkvist, 1998). Nursing staff often agree with 
patients that the use of equipment is impersonal, spoiling the nurse patient 
relationship, and therefore refuse to use the handling and moving aids available to 
them (Carlowe, 1998). 
Nurses must be confident about their movement patterns so that they can respond 
to the different work situations they find themselves in. Moving a hoist over a 
carpet can cause musculoskeletal injury as easily as assisting a person to sit down 
in a chair. The endogenous risk factors interact with the exogenous risk factors to 
which a worker is exposed to create the necessary environment that may result in 
back injury. 
1.2.3 Traditional approaches to teaching handling and moving 
Much has been researched and written about the effects of posture, injury and 
teaching manual handling skills in the nursing profession (Stubbs et al, 1986; Baty 
and Stubbs, 1987; Owen, 1985 and 1989; Videman et al, 1989; Pheasant and 
Stubbs, 1992; McGuire and Deaver, 1993; Kane and Parahoo, 1994; Lee and Chiou, 
1995; Neal, 1997). However, a high rate of injury still exists and the effectiveness 
of traditional training programmes is questionable. 
The vast majority of nurses have traditionally been taught biomechanical 
techniques for lifting, couched in ergonomics, with the emphasis of teaching on 
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bending the knees and keeping the back straight. However, in spite of the training, 
Nordin, (1982) and Baty and Stubbs, (1987) observed that within the ward areas, 
nurses spend at least 22% of their time in a stooped, top-heavy position and that it 
may often be combined with a twisting or rotation movement (Adams, 1997). 
Nachemson, (1976) had previously discovered that this bodily posture had a more 
marked detrimental effect on intradiscal pressure than standing erect. 
Commonly, nurses and midwives will stand parallel to the bed with their feet 
slightly apart, facing forward, resting their thighs on the side of the bed for support 
while delivering fundamental care. This sustained position effectively fixes the 
feet to the ground, reduces available movement and encourages the adoption of a 
top- heavy posture. The head and trunk are then rotated around the spine. Often the 
rotation is accompanied by anterior or posterior flexion resulting in trauma to the 
muscle fibres, fascia, joints and intervertebral discs. Like the stoop posture, this 
position also carries with it a risk of injury (Vasey and Crozier, 1982c; Crozier and 
Cozens, 1995). 
Maintaining a good upright posture with the minimum of muscle effort is achieved 
when the line of gravity falls through the major weight-bearing joints and is 
equidistant from each foot (Roaf, 1977). However, when nurses are delivering care 
it can be difficult to achieve this position because of constraints in the working 
environment. Whistance et al (1995) articulated that the postural adaptations found 
in many standing workers to task distance took place in the flexion and inclination 
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of the trunk, in the hip joints and the neck, with the lumbar spine being used as a 
false joint. Since both female and male nurses tend to adopt this posture, and since 
gender does not have any significant effect on postural adaptations in standing 
workers, all nurses are at risk of injury (Adams and Dolan, 1995; Whistance et al, 
1995). 
Whistance et al (1995) identified that the optimum task distance should be a 
compromise between constrained and unconstrained task distances, thereby 
reducing neck flexion and thoracic kyphosis, while simultaneously reducing trunk 
and hip flexion. During this type of movement, muscles are being stretched or 
lengthened while they are in the active state. The muscles of the lower limbs and 
back are employed in maintaining balance while the trunk is in a top-heavy 
position. When further stretching or loading occurs, eccentric contraction occurs. 
As shown by Armstrong eta! (1991) eccentric contraction damages muscle fibres, 
resulting in a loss of contractile force (Ebbeling and Clarkson, 1989; Stauber, 
1989). Armstrong et al (1991) suggested that this damage is a normal precursor to 
muscle adaptation to increased use. However, this protective response can result 
in permanent change to the muscle involved. The materials fatigue theory implies 
that the energy being absorbed by a muscle which is being forcibly lengthened, 
must be dissipated either in the form of heat or as plastic deformans (Armstrong et 
al, 1991). When a top-heavy position is held for any length of time, excessive 
protective postural stiffening occurs with a resultant loss of flexibility in the soft 
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tissues. Similarly, if lordotic standing postures are adopted, this too, can give rise 
to pain due to the shortening and stiffening of the posterior vertebral ligaments 
(Adams and Dolan, 1995). Postural adaptations are important when considering 
musculoskeletal injury. Soft tissue adaptation causes a loss in the full range of 
movement available from myofascial tissue, tendons and ligaments and the 
associated joints. Posture alters over time as the body adapts to the altered muscle 
function in order to try and maintain balance, leading to the development of 
movement habits. These movement habits are then incorporated into all handling 
and moving situations, potentially increasing the risk of injury to the individual 
(McClurg-Anderson, 1974; Vasey and Crozier, 1982a, Crozier and Cozens, 1997). 
In handling and moving training sessions that last for a day or part thereof, these 
individual postural adaptations cannot be adequately addressed. Too short a 
training programme, not enough time for practice and too many trainees in a 
group, were all reasons for staff not changing their habits following training 
(McGuire and Dewar, 1993). Hack and Potter (1996) discovered that, 1 year on, 
nurses struggled to retain the principles of safer handling and moving that were 
taught to them in a 3-hour training programme in a UK, NHS Trust. Trainees find 
that they may only be given a couple of hours to attempt to change the habits of a 
lifetime and then they are expected to apply the technique in an environment 
which is not conducive to its use, further increasing the risk of injury. 
There is disagreement amongst researchers as to what constitutes a good lifting 
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technique (McClurg-Anderson, 1974; HSE, 1998; van Dieen et al, 1999; Crozier 
and Cozens, 2000). The technique of keeping the back straight and bending the 
knees in order to lower the body to the load was developed from engineering 
principles and has been taught for over 50 years. The technique is based on the 
principle that a column is more effective when it is used as a column rather than 
when used as a cantilevered beam. However, many authors agree that keeping the 
back straight and flexing the knees acutely is not a good one for lifting loads 
(Brown, 1973; Jones, 1973; Park and Chaffin, 1974; Dukes-Dubos, 1977; Vasey 
and Crozier, 1982; Owen, 1985; HSAC, 1999; van Dieen et al, 1999). The results 
of Anderson and Chaffin's research in 1986 recommended that using a straddle- 
stance with a squat lift and keeping the back aligned during the effort phase of the 
movement would minimize stresses on the discs. 
There are major limitations with this type of movement. It is difficult to get in 
close to the load because of the position of the knees when they are flexed. If the 
knees are flexed to an angle of more than 90 degrees, the muscle groups of the 
lower limb are functioning at their outermost range of movement and are extended 
beyond their natural capability: This over stretching of the muscles renders them 
useless in providing power during the elevation phase of the lift because they have 
lost their mechanical advantage. As a consequence of the loss of vertical force, 
greater physical effort is required to move the load and the muscles that are 
actually employed to bear the brunt of the load are the muscles of the arms, neck 
and shoulders. In trying to adopt the straight back, bent knees position, it is 
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generally difficult for the average person to keep both their feet flat on the floor. 
If either one or both heels are raised from the floor, the surface area of the body in 
contact with the floor is decreased thereby creating instability. The major muscles 
of the back are primarily employed in maintaining balance, further reducing their 
ability to be involved in initiating an upward thrust. Those authors who favour the 
squat lifting do so for the following reasons: 
1) squat lifting shifts the load to the legs which are stronger than the back and 
therefore better suited to lifting heavy loads 
2) the load is closer to the body thereby reducing the moment arm 
3) the low back ligaments are exposed to a lower maximal strain (Edgar 1979; 
Adams and Hutton, 1982; Leskinen et al, 1983; Anderson and Chaffin, 1986; 
Delitto and Rose, 1992; Hagen et al, 1995; HSE, 1998). 
However, the squat lift may not be the most appropriate lift to use when the load is 
bulky because of the difficulty in bringing the load between the knees. In these 
circumstances, some authors have found the stoop lift to be preferable (Park and 
Chaffin, 1974; Frankel and Nordin, 1980; Leskinen et al, 1983; Troup et al, 
1983). Hagen et al (1995) found that in work involving repetitive knee bending, 
workers subconsciously moved towards a stooped posture as the quadriceps 
muscle strength reduced while Rabinowitz et al (1998) identified that many 
workers simply prefer to adopt the stoop method of lifting. 
Jones (1973) declared that a flexed back and flexed knees position with the feet 
about shoulder width apart is the best position. He argued that biomechanically 
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this position allows the actions of the lumbar, abdominal and thigh muscles in the 
lifting to be synchronised and also provides balance for the lifter. By subjecting 
the trunk to some stresses, it can maintain its strength and flexibility for activities 
of living such as stooping to brush one's teeth or bending to tie shoelaces. During 
the course of their daily shift, particularly when involved in dressing patients and 
assisting them to put on slippers/shoes, nurses readily adopt this type of 
movement. Several authors have found, over a 20-year period, the stoop lift to be 
used (Troup, 1979; Hagen, 1995; Rabinowitz et al, 1998). 
Anderson and Chaffin (1986) reviewed the effectiveness of five lifting techniques 
recommended by various authorities on lifting training. They particularly 
considered the effects of the different lifting techniques on strength requirement 
and low back ligament strain information as well as L5/S1 disc compression. 
The five lifts, which were evaluated, are as follows: 
1) Stoop 
2) Parallel stance/ flat back 
3) Parallel stance / curved back 
4) Straddle stance/ flat back 
5) Straddle stance / curved back 
Their findings revealed that in general, flat back methods yield lower compressive 
forces and minimise spinal ligament strain and that the straddle stance reduces the 
moment requirements about the articulations of the body. This would appear to 
contradict the earlier work of Chaffin (1975) who stated that the " stooped over" 
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position as described by Jones (1973) results in about one third less compressive 
stress on the low back than the squat type lift. However, hyperflexion of the back 
is potentially dangerous because it places greater stress on the posterior portion of 
the annulus fibrosis of the discs. Moderate flexion of the spine is reported by 
Troup (1965,1977) as providing a more effective abdominal pressure assistance 
for the trunk thereby reducing stress on the muscles and ligaments of the back. 
Some researchers (Lander et al 1992; Lavender et al, 1993) have used intra- 
abdominal pressure measurement to predict spinal stress. The prediction is based 
upon the theory that abdominal pressure supports the trunk and its pressure on the 
diaphragm and pelvic floor is equivalent to truncal stress. Stubbs and Osborne 
(1979) used an intra-abdominal pressure measurement to evaluate standing up 
from both a stooped and a squat position. Their results indicated that intra- 
abdominal pressure was high when standing up from a stooped position and 
significantly lower when standing up from a squat position. However, Schultz 
and Andersson (1981) found a poor correlation between intra-abdominal pressure 
values and estimated spinal compression values. 
Based on their findings, Stubbs and Osborne (1979) advocated the use of kinetic 
lifting. The principles of kinetic lifting which they describe are to: 
1. Straddle the load with one foot pointing in the direction of intended movement 
and the other at the back of the load. Feet should be approximately 5Ocros 
apart 
2. Assume a squat position with the hips flexed and the knees flexed 
25 
approximately 90 degrees 
3. Tuck in the chin 
4. Keep the back straight but inclined forward as necessary 
5. Grasp the load using the palms and fingertips 
6. Keep the arms close to the body 
7. Lift using the power of the leg muscles. 
The kinetic method of lifting was adopted both by industry and many schools and 
colleges of nursing and midwifery during the late 1970s and early 1980s and is 
still taught today (Rcn, 1988; Royal Mail parcels, undated; Gordon, 1991; 
Thomson and Sheills, 1998). It is the basis of the Health and Safety Executive 
recommendations in the Manual Handling Operations Regulations (1992) and 
guidance notes (1998). 
Kinetic lifting, if performed correctly, goes some way towards reducing the 
potential for injury (HSE, 1998). However, in some occupations it has been found 
that in repetitive movements, individuals are more inclined to adopt a stooped 
posture (Hagan et a!, 1995). This may be due to the fact that the energy 
requirements for squat lifting 'are greater than for stoop lifting and that squat 
lifting requires greater effort from quadriceps during repetitive tasks. However, 
Boocock et a! (1998) identified in their study that, although increasing the 
frequency of manual handling tasks led to reduction in the degree of knee flexion, 
this was not accompanied by a shift towards a stooped lifting posture because 
there were no significant changes to the lumbar curvature noted. 
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1.2.4 The underpinning concepts and philosophy of the Neuromuscular 
Approach 
The NMA-to-EHM was developed by Vasey and Crozier (1982) and more 
recently, Crozier and Cozens (1997) from the original work of McClurg Anderson 
who studied neuromuscular mechanisms in the human body. He withdrew his 
instructional materials from general circulation because of his sadness at the 
misinterpretation of his words, which led to a dilution of his original work. In a 
personal letter dated 1974 (Appendix 1) McClurg Anderson explains the 
development of his interest in human kinetics and the neuromuscular mechanisms 
involved in human movement. In the letter he differentiates between good 
movement and bad movement, describing in physiological terms why particular 
movements are safer than others. With a lack of literature specific to the NMA-to- 
EHM available, knowledge of the philosophy of the Approach is gained through 
attendance at courses and wider reading from myofascial studies, ergonomics and 
soft tissue therapeutic interventions. 
McClurg Anderson (1974), Vasey and Crozier (1982a) and Crozier and Cozens 
(1995,1997) identify that in human movement there is an inherent conflict 
between the muscle recruitment / action / contraction required for a movement 
itself and the local and general background postural protective, stabilising reflex 
mechanisms. Protective postural reflexes are essential to maintain balance and 
joint stability in all movement. However, if the movement is such that it demands 
needlessly excessive protective postural responses, which are sustained and 
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frequently repeated, cumulative physiological effects begin to occur within the 
muscle and fascial tissue. All tissues require a continuous flow of blood and body 
fluids to maintain function and health. The cumulative effect of repeatedly 
reducing this flow, (i. e. by sustained tension) even for short periods of time causes 
a reduction in arterial and venous blood supply and lymphatic drainage of the 
tissues resulting in loss of tissue elasticity and thus the inability to absorb and 
diffuse forces. This is compounded by a degree of unconscious contractile 
muscular activity remaining within the muscle tissue after each movement that we 
perform, which continues the creation of long-term, detrimental changes within 
the muscle tissues involved (Crozier and Cozens, 1995; Chaitow, 1996). Due to 
the resultant lack of tissue sensitivity, bad postures and lifting positions become 
"comfortable" because the nerve endings cannot inform the brain that the posture 
of the body is unbalanced or poor. 
The NMA is concerned with reducing the aforementioned conflict between 
stability and mobility through the development of efficient movement patterns that 
minimise the physiological requirement for the excess reflex behaviour of the 
muscles. This is achieved by advocating a move away from top-heavy initiated 
movement, which creates needlessly excessive protective postural reflexes. 
Crozier and Cozens (1994) define an efficient movement as: 
"One that achieves its objectives with the minimum of muscle 
effort and cumulative strain: the minimum of muscle effort in 
producing the movement and the minimum of sustained muscle 
effort to stabilise joints and preserve balance". (p12) 
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Muscles have an ability to deform and reform. If stress is applied to a muscle it 
will return to its original shape and size provided the muscle remains within its 
elastic limit (Trew and Everett, 1997) after the stress has been removed. Beyond 
this point, if the stress is continued, muscles enter the plastic range and permanent 
deformity occurs. Muscle strain is variously described as resulting from the 
overstretching or tearing of muscle fibres causing disruption of the sarcomere, 
which may take weeks to repair (Tortore and Grabowski, 1993; Gibala et al, 1995; 
Fritz et al, 1999). Research carried out by Lieber and Friden (1993) concluded 
that muscle damage is a strong function of the muscle fibre strain that occurs 
during eccentric contraction of muscle and not as a result of muscle force. During 
sustained top-heavy initiated movement (where the head and shoulders are held at 
a forward angle to our feet thereby causing a hingeing effect at the lower lumbar 
spine) eccentric contraction of the extensor muscles of the back and over- 
stretching of the thoracolumbar (lumbodorsal) fascia predominates. Repetition of 
this type of posture, which is common in the workplace (Whistance et al, 1995), 
will not only lead to muscle strain and ultimately muscle damage, but also to 
changes in the fascial component whether within the muscle or the tendons. This 
therefore, cannot be described as efficient movement in relation to Crozier and 
Cozens' definition of the term. 
In adults, muscle strains often occur when new or strenuous movement is 
attempted and the muscles are being employed in a different way. Children rarely 
suffer muscle strain as a result of moving themselves in an unusual manner 
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because they are more flexible and their tissues are more elastic and pliable. Even 
in repetitive movements or movements that are performed incorrectly, children are 
less likely to injure themselves because their tissues are more adaptable and able 
to ride the forces. However, the habituation of faulty movement habits, even on a 
supple, young body, from an early age begins the process of cumulative strain 
(Crozier, 2000). It is the lack of elasticity and flexibility in adult tissues that 
results in muscle strain arising from sustained or excessive tension being applied 
to shortened, adapted myofascial tissue over a long period of time. 
Efficient movement reduces the demand for needlessly excessive protective 
postural reflexes thereby reducing cumulative strain. It is achieved by promoting 
the adoption of a movement pattern that reduces the conflict between the 
neuromuscular demands for both movement and stability (McClurg Anderson, 
1974; Vasey and Crozier, 1982a; MovES, 1995; Crozier and Cozens, 1997). The 
protective postural reflexes are therefore proportional to the demands required by 
the movement itself (Crozier and Cozens, 1997) and the requirement for 
needlessly excessive protective postural reflexes is reduced. But before the new, 
efficient movement pattern can be learned, problems associated with tissue 
adaptation and the unlearning of old habits must be addressed (Chaitow, 1980; 
Read, 1994; MovES, 1995; Chaitow, 1996; Crozier and Cozens, 1997; 
Mediconsult, 1997). Adaptive tissue is a term used to describe the structural 
changes that occur in myofascial tissue causing it to become sticky (stiff), 
shortened/lengthened and hardened with a resultant loss of pliability caused by a 
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combination of physiological, psychological and social effects (Rolf, 1927; Hunt 
and Massey, 1977; Vasey and Crozier, 1982b; Mediconsult, 1997). 
Myofascial tissue adaptations are reversible through therapeutic interventions 
involving some form of stretching or soft tissue manipulation (Vasey and Crozier 
1982b; Chaitow, 1996; Crozier and Cozens, 1997; Fritz et al, 1999, Lambrinides, 
2000). It is how the stretch is applied to the tissue that is widely debated amongst 
soft tissue therapists with each specialist taking a slightly different approach 
(Feldenkrais, 1977; Chaitow, 1996; Mediconsult, 1997; Lambrinides, 2000). As 
knowledge of fascial attachments develops a model for stretching which looks 
only at agonist/antagonistic muscle pairings and activity in reciprocally related 
muscles, falls short of addressing the local and distant effects of fascial damage 
(Bogduk and McIntosh, 1984; Vleeming et al, 1995; Chaitow, 1996). In some 
circles it is held that disruption to the fascial tissue in the great toe can have an 
effect on the meninges of the brain (Chaitow, 1996; Barnes, 2000). 
The NMA addresses the problems arising from the effects of adaptive tissue 
through a process of Neuromuscular Specific Conditioning. This comprises a 
series of gentle, stretching movements (Vasey and Crozier, 1982b; Crozier and 
Cozens, 1997). These small stretching movements are performed in a proximal to 
distal nature in order to stretch the fascial tissue from its central attachments 
throughout all its different planes as it extends throughout the body. The fascia 
can only be worked on through the contraction of the contralateral or reciprocally 
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related muscles. A process of continuous mental stimulus in the form of imagery 
provides the initial muscle activity, which stimulates the fascial activity (Green, 
1992). The aim of Neuromuscular Specific Conditioning is to allow myofascial 
tissue to reach its maximum attainable length so that fascial restraints are kept at 
an optimal level throughout movement. This provides necessary stability and 
balance, without excessive shortening or tightening which is detrimental to the 
tissue itself. Through regular practice of Specific Conditioning movements over 
time, the progressive re-establishment of a blood and body fluid flow facilitates 
soft tissue repair, affording greater elasticity to the muscles and an increase in 
mobility. A major benefit of repeated practice of Specific Conditioning is that it 
affords the individual increased kinesthetic awareness, increasing their sensitivity 
as to the feel of a move, rather than how it looks. (Vasey and Crozier, 1982b, 
Crozier and Cozens, 1997). 
Vasey and Crozier (1982a&b) and Crozier and Cozens (1997) argue that 
flexibility and sensitivity are important in assisting the individual to reduce the 
potential for injury in manual handling situations. The greater the degree of 
sensitivity individuals have about the `feel' of a movement, the less likely they are 
to move out of balance or into a range outwith their physical capabilities. 
Flexibility relates to the range of movement available at a joint, or series of joints, 
to carry out a particular action. Gumnierson (1990) identifies it as the absolute, 
attainable range of movement in a joint. Flexibility at joints decreases with age 
32 
and is dependent on the amount of adaptive tissue present. Alter (1990) identified 
that muscle fascia accounts for 41% of joint stiffness. Many students who enter 
the nursing profession are in their fourth or fifth decade of life, and therefore, loss 
of flexibility is becoming an issue for trainers to address. 
Awareness of how one's body is moving when there is no direct vision of the 
torso or limbs is essential in adopting a safer position for handling and moving 
loads. Muscle spindles, proprioceptors related to stretching, give important 
feedback on the degree of tension created in the muscle. Continuous with the 
fascia, they lie parallel to muscle fibres and are continuous with the muscle 
tendon. Muscle spindles contain intrafusil fibres and lie parallel to myofibrils 
(extrafusil fibres). When the extrafusil fibres of a muscle lengthen, the intrafusil 
fibres also lengthen therefore the muscle spindle can detect the change in length 
and transmits messages to the spinal cord. A reflex contraction of the muscle will 
occur to resist the change in muscle length. When faulty movement patterns have 
been continuously repeated, leading to cumulative adaptive states, there is an 
alteration in the resting length of intrafusil spindle fibres in reciprocal muscle 
groups, which affects sensitivity and awareness of movement patterns. 
Neuromuscular Specific Conditioning attempts to redress the changes in intrafusil 
fibre length. When stretching movements of muscles are made, the stretched 
position is held for as long as is comfortable in order to stimulate neurological 
accommodation of the muscle spindles. In Specific Conditioning the stretch 
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applied is both gentle and slow. This allows shortened spindle fibres to 
accommodate and allow some stretch and the lengthened fibres to "feel" the inner 
range of length of the extrafusil fibres. For each individual the spread of the 
stretch and the holding time of the stretch will be different, depending on the 
degree of tissue adaptation. Some researchers have investigated the optimum 
length of time a stretch should be held in order to gain therapeutic effect (Bonns et 
al, 1987; Madding, 1987; Bandy et al, 1998). Borns et al, 1987 identified from 
research in female sedentary workers between the ages of 20 to 30 years, that 
holding a stretch for 10 seconds was the optimum time required to improve hip 
flexibility. However, in contrast, Pope et a! (2000) found no therapeutic effect of 
pre-exercise stretching in army recruits. Advocates of the NMA-to-EHM have 
moved towards a more individually focused model for stretching, as each 
individual will have different degrees of adaptive shortening or lengthening of 
myofascial tissue. It is possible to train the stretch receptors to allow greater 
lengthening of the muscles (Appleton, 1998). As the muscle spindles regain their 
sensitivity an individual develops greater awareness of his body in space. If the 
individual acts on this increased sense of awareness, he should be less inclined to 
move himself into an unfavourable position for moving and handling loads. 
The cumulative effect of Neuromuscular Specific Conditioning movements helps 
the individual to regain a sense of balance as a result of regression of postural 
asymmetries, the concomitant increase in range of movements at joints and 
increased proprioception. Vasey and Crozier (1982c) and Crozier and Cozens 
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(1997) argue that balance is improved because the individual begins to feel that 
dynamic positional sense is "right" when the line of gravity falls through the 
centre of the base, or as near to this as is humanly possible (Crozier, 2000). As a 
result, the individual will always want to be as close to the load as possible 
(appropriate to the situation). This achieves dynamic balance during both normal 
movement and handling and moving situations since the line of gravity of the 
body is kept within an appropriately changing base. 
Neuromuscular Patterning Conditioning progresses the effects of Specific 
Conditioning. Patterning conditioning develops the new engram (Kottke, 1978, 
1980) required for efficient movement and requires a variable number of hours of 
practice before proficiency is achieved. In order to perfect the engrain, millions of 
repetitions of Patterning Conditioning are necessary. During practice of Patterning 
Conditioning the range of available movement will increase as tissue elasticity and 
flexibility increases, due to the reduced need for stiffening responses for balance. 
Only with continued practice of both Specific and Patterning Conditioning will 
students of the NMA begin to develop, and retain, the new core pattern of 
movement that will enable than to achieve dynamic balance in movement 
(Crozier and Cozens, 1997). Development of this skill will reduce the students' 
risk of potential injury to themselves and others. 
Patterning Conditioning, as its name implies, introduces the individual to a pattern 
of movement that achieves dynamic balance and reduces the effects of protective, 
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postural stiffening to a minimum, allowing a subtle balance between the demands 
for movement and stability. There are key principles to the NMA to human 
movement, which incorporate established and researched principles (Crozier and 
Cozens, 1995,1997). These are: 
a) The lower the centre of gravity of an object, the less likely it is to be displaced. 
b) The greater the area of base of an object the less likely it is to be displaced. 
c) The human spine, when considered as a whole, is capable of a relatively wide 
range of movement. 
d) In all handling situations the more a palmar hold is taken the less upper limb 
and thoracic tension is produced. 
e) In the normal developmental sequence, head control precedes the ability to sit, 
stand and walk. 
Each one of the above principles is incorporated into Patterning Conditioning to 
create a sequence of movement which, once an engram has been formed, can be 
applied to any moving situation, negating the requirement for teaching students 
specific handling and moving techniques. The basic actions of human movement 
are reaching, pushing, pulling, lifting, lowering and turning. All of these involve 
the same fundamental action; the application of a force. The Neuromuscular Core 
Pattern of Movement allows that force to be applied efficiently, reducing 
needlessly excessive protective postural reflexes. An individual proficient in the 
performance of Patterning Conditioning will be able to make the necessary 
adjustments to the core pattern in relation to all the requirements of the load or 
client being moved as well as the physical and psychological needs of the handler 
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him/herself. (Crozier and Cozens, 1997). 
The above principles are taught using key words (knees, foot, shoulders, back, 
hold, and head) that act only as an aide memoire for students while learning the 
pattern of movement. To achieve a slight lowering of an individual's centre of 
gravity, students are taught to unlock the knees. The unlocking action is performed 
gently and does not graduate towards bending of the knees. This minimises the 
conflicting responses of hamstrings (initiators) and quadriceps (protectors), 
reducing the traction effects on the thoracolumbar fascia (Vleeming et at, 1995). 
This allows unlocking of the pelvic muscles that enables afoot to be easily moved 
forward, initially to create an offset base. The students are taught that there need 
be no further appreciable or voluntary angle made at the knees after a certain point 
in the sequence (Crozier, 2000). The feet are moved to allow the individual to be 
around the (imaginary) load so that the line of gravity is as close to it as possible. 
This keeps the line of gravity between the feet at all times, thereby maintaining 
dynamic balance. Elevation followed by relaxation of the shoulder girdles, assists 
in a gentle "softening" of the back (Crozier and Cozens, 1995). The latter 
movement facilitates the normal effect of gravity on the spine that acts via the 
translatory movement of one vertebra on the vertebra below along the whole 
length of the column to increase the natural cervical and thoracic curves 
(Twommey and Taylor, 1983). During this stage, the bottom is slightly lowered 
which further reduces the protective, postural reflexes of hamstrings and the trunk 
is fur her lowered down the line of gravity. The softening of the back is 
37 
encouraged to continue, within the individual's own range of flexibility and 
movement. This action allows the muscles which work to return the trunk to the 
upright position to be slightly stretched, which will stimulate the reflex recoil of 
the muscles back to the upright position during the effort part of the movement 
(Crozier and Cozens, 1995). 
Gripping is actively discouraged because of the excessive postural stiffening that 
occurs in the myofascial tissues from the forgers to the neck and other fascial 
tissues. Taking an indirect hold enables as much of the arm, forearm and palm of 
the hand to be in contact with the load as is appropriate to the needs of the 
situation. The hold is achieved through a further gentle elevation and relaxation of 
the shoulder girdle, and stretching the arm and hand further than required. This 
facilitates a stretching of the whole upper quadrant and upper limb fascia, which is 
reflexly stimulated to recoil, promoting a hold, rather than a grip, of the load. In a 
manual handling situation the hold should be taken appropriately low on the load 
to enable the effects of gravity to take the load into the hands. When a position is 
being held for any length of time, postural stiffening takes place. The whole body 
is moved a little down the plumbline to assist in relaxing the muscles and creating 
a slight stretch on the extensor muscles that facilitates elastic recoil during the 
effort phase of the move. Just before the effort phase the head is elevated. This 
action begins the movement of the spine into its anatomically, safer, extended 
position. It is a translatory movement in the opposite direction to that when going 
down the plumbline. It follows the normal developmental sequence of the 
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vertebral column, where head control must be established before meaningful 
control of the anus and legs can take place. 
In a handling and moving situation, as the head continues to move the spine into 
its safest position, the leading foot moves in the direction of intended movement 
so that the line of gravity is kept within a new base area. As a result, top-heavy 
movement is eliminated and so too the excessive protective postural reflexes that 
lead to sustained tension and cumulative strain. 
Neuromuscular Specific and Patterning Conditioning are beneficial in helping 
individuals to overcome postural habits by creating a new motor engram, which 
enables a more upright and balanced posture to be adopted. The NMA also 
encourages staff to overcome the need for holding detrimental, top-heavy or stoop 
postures. This is achieved through the development of the students' awareness of 
their movement patterns and encouraging the adoption of a moving base, which 
keeps the line of gravity between the feet and by encouraging small movements 
"up and down the plumbline" (i. e. neutral -+ towards lordosis -* towards neutral 
-+ towards kyphosis and so on) to maintain circulation (Vasey and Crozier, 1982; 
Crozier and Cozens, 1997). 
The NMA-to-EHM enables both ergonomic and biomechanical principles of 
movement to be achieved i. e., get in close to the load, take a hold appropriately 
low down the load, and lead out the move with the head. However, the NMA-to- 
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EHM does not advocate taking a firm grip of the load for reasons previously 
stated of this review. The NMA to-EHM diffuses any load throughout the body so 
that larger, grosser structures take a proportionate share of the load in comparison 
to smaller, finer ones through the promotion of a progressive relaxation of the 
lower limbs and spinal joints (MovES, 1998). This facilitates the movement of a 
foot in any direction that may be required during the handling and moving 
procedure. Prior to the knees being unlocked, body weight must be evenly 
distributed between both feet so that dynamic balance is achieved. The unlocking, 
rather than bending, of the knees allows the feet to move the body mass as close to 
the load as possible. When the knees are bent, there is powerful contraction of 
both the flexor and extensor mechanisms around the knee joint, which make it 
very difficult to move the feet to get in close to the load. The NMA-to-EHM 
advocates taking a small base initially, that further reduces the excess protective 
postural reflexes in the lower limbs and spinal joints, enabling the feet to be 
moved easily throughout the move, thus maintaining dynamic balance. 
The anatomical design of the human spine facilitates movement. The movement 
allowed by the synovial joints between adjacent vertebrae is small, but when the 
efforts of all the vertebrae are combined, the range of movement available is 
considerable. Under the influence of gravity, each individual vertebra moves 
downwards and forwards on the one below causing the cervical and thoracic 
curves to increase and the lumbar curve to decrease. Conversely, as the head is 
raised, the reverse movements occur and the spine returns to its normal upright 
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position. In all activities, movement between both of these normal, anatomical 
positions should be encouraged to improve circulation and sensitivity throughout 
the vertebral column (Vasey and Crozier, 1982a; MovES, 1998). These 
movements provide the subtle blend of activity between movement and stability 
that is desirable to avoid the development of adaptive tissue, unlike the sustained 
posture of keeping the back straight. As the knees unlock and the centre of gravity 
is lowered vertically, the back is encouraged to "soften" applying a stretch to all 
the muscles that return the individual to the normal, upright position. The resultant 
stretch reflex provides the momentum for the effort phase of the movement. 
Taking a conditioned reach enables the individual to take an indirect, palmar hold 
of the load, rather than a grip (MovES, 1998). This action again reduces the 
excessive protective reflexes of pectoralis major and latissimus dorsi and 
associated fascial attachments, which limit the range of available movement at the 
glenohumeral joint and other joints within the body. The head is raised first and 
continues to lead the action in order to maintain the body mass within the base 
area. The movement promotes a progressive, appropriate stabilising effect at the 
spinal joints as the individual moves towards the upright standing position. This 
follows normal child development patterns where the head precedes the control of 
arm movements, sitting, standing and walling (MovES, 1998). 
Although there is no firm evidence to show a correlation between an individual's 
endogenous risk factors and the risk of injury, it is apparent that if someone at risk 
is asked to work in an area with high exogenous risk, the risk of potential injury 
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will increase (Pheasant, 1997). Through the practice of both Neuromuscular 
Specific and Patterning Conditioning, students of the NMA-to-EHM are both 
enabled and facilitated to address problems associated with adaptive tissue prior to 
learning the principles of handling and moving. 
1.2.5 Current trends in handling and moving education/training 
The effectiveness of training programmes in reducing musculoskeletal injury is 
debatable (Stubbs et al, 1983; Scholey, 1984; Videman et a1,1989; Yenning Klein, 
1990; Hignett, 1996; Daltroy et al, 1997; Hollingdale, 1997; Stubbs, 2000). 
Although Videman et al (1989) found a positive correlation between training 
nurses in patient handling skills and a reduction in the incidence of low back pain, 
Hignett (1996) and Hollingdale (1997) found no evidence to support training as 
being effective in reducing low back pain. Financially disciplined managers want 
training programmes to meet legal requirements under the current Manual 
Handling Operations Regulations (MHOR) (1992) at the lowest possible cost. 
Although some guidance is offered within the Regulations as to what that training 
should include, the length of time devoted to training is left to the discretion of the 
employer. However, the recommendations from the HSAC (1992) are that training 
should last three to five days while Tracy and Tarling (1997) advise that induction 
training usually requires a minimum of two days. 
Controversy still surrounds the issue of the efficacy of manual handling training 
programmes in respect of whether or not they enable people to apply the principles 
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of safer handling and moving in the workplace. Safer handling and moving is 
defined by Brown Wilson (2001) as an ergonomic approach to handling people. 
However, Crozier and Cozens, (1997) argue that safer handling and moving is 
more than just ergonomics. Rather it encompasses therapeutic, educative and re- 
educative process as well as ergonomics. Particularly within the nursing profession, 
where musculoskeletal injury continues to play a large part in absence from work, 
manual handling training programmes have come under scrutiny. Employers are 
trying to cut down on the length of training programmes with some NHS Trusts 
offering only three to five hours input once a year for staff (Blamire and Flannery, 
1991). At the other end of the scale, some Trusts offer a basic one- and -a- half day 
course with up to seven days further education in order that `key workers or 
facilitators' may be identified in clinical areas to assist with a cascade-training 
scheme (Thomson and Shiells, 1998). 
Cost effectiveness of all training programmes is a major issue for Trusts that are 
under increasing pressure to reduce overheads. As yet there appears to be no 
uniformity either in the length or the content of training programmes among the 
Trusts, even though the nursing staff are performing the same professional duties in 
relation to patient care and ward administration. 
Manual Handling Coordinators (MHCs) often refer to their courses as "awareness 
days" or "introductory workshops" rather than describing them as training courses 
since most MHCs realise that the time allocated to the teaching does not constitute 
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a training programme which produces a skilled practitioner at the end of the course 
(Blamire and Flannery, 1991; Thomson and Shiells, 1998). Whiting (1975), defines 
skill as being: 
"Complex, intentional actions involving a whole chain of 
sensory, central and motor mechanisms which through the 
process of learning have come to be organized and 
coordinated in such a way as to achieve predetermined 
objectives with maximum certainty. " 
While O'Brien and Hayes (1995), later said that skill was: 
"... characterised by spatial and temporal accuracy in 
performing movement tasks. " 
Combining these definitions it is implicit that skilled behaviour is learned, complex 
and intentional. Kottke (1980) identified the number of repetitions of the pattern of 
movement to be performed, in order to establish a motor engram (long-term motor 
memory) of the desired skill, as being millions. Education however, is defined as 
giving intellectual, moral and social instruction to a pupil, which falls short of the 
practice required to become skilled in movement tasks (Pearsall and Trumble, 
1996). Therefore, removing the word "training" from a course title absolves the 
MHC from the responsibility of not being able to train a group of students in one 
day or measure the achievement of the skill. 
The effectiveness of manual handling training programmes has been widely 
researched and debated in relation to their content, mode of delivery and outcomes 
in terms of clinical practice and reduction in injuries (Stubbs et al, 1983; Girling 
and Birnbaum, 1988; Hellsing et a!, 1993; Gordon, 1991; McGuire and Dewar, 
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1993; Gebhardt, 1994; Moore et al, 2000; Trevelyan, 2000). There appears to be 
little in the way of consensus as to what constitutes an effective training 
programme. McGuire and Dewer (1993) carried out an assessment of the moving 
and handling practices among nurses within Lothian Health Board. They 
questioned 5,184 nurses, both student and trained, with a response rate of 73%. 
Of the respondents, 33.4% had sustained injuries at work relating to moving and 
handling, and of that number, only 52% had completed an accident report form. 
Training was severely criticised by the respondents, as was the lack of equipment 
and style of uniforms. Training is defined as "bringing to a desired standard of 
efficiency or behaviour, by instruction and practice" (Pearsall and Trumble, 1996). 
Stubbs et al, 1983, Hignett, 1996 and Hollingdale, 1997 found no evidence to 
suggest that training achieves a sustained reduction in back pain problems within 
the nursing profession while Videman et al (1989) identified that a 40-hour 
training programme delivered over 2.5 years reduced the incidence of lower back 
pain in nurses. 
Traditionally, Nurse Teachers/Lecturers, Physiotherapists and Occupational 
Health Nurses have taught student nurses lifting techniques during the two or 
three year initial programmes, leading to registration to practice as a nurse. The 
teaching sessions were of commonly 1 to 2 hours duration and included theory 
and practice. Specific techniques were taught, e. g. the shoulder lift or Australian 
Lift, the orthodox or drag lift, the cradle lift and the three-man transfer lift. Even 
though some of these moves had been identified as carrying a high risk and had 
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been condemned, some teachers continued to teach these moves. This was still 
found to be the case in a recent study carried out in the USA by Owen et al 
(1999). 
Very few of the teaching sessions involved a principle based approach that would 
allow students and registered practitioners to problem solve handling and moving 
patients with severe mobility problems. Once the student had experienced clinical 
nursing practice, a repertoire of lifts was learned that probably did not reflect the 
classroom teaching and nurses rarely deviated from it (Kane and Parahoo, 1994). 
The underlying principle of all moves taught was to bend the knees and keep the 
back straight with reference made to getting as close to the load as possible 
without infringing infection control regulations. Many female staff reported the 
indignity and embarrassment of having to raise their skirts to mid thigh to adopt 
this position, preferring to keep both their feet on the floor (McGuire and Dewar 
1993). As a result a top-heavy stance was adopted, which increases the intradiscal 
pressure (Nachemson, 1976). 
The HSE guidance notes (1998) identify key areas that should be included in a 
training programme for manual handling. They focus on the ability of the 
individual to identify potentially hazardous manual handling situations and the 
ergonomic approach to risk assessment. In the mid 1990s manual handling 
coordinators (MHCs) felt the need to include anatomy and physiology of the spine 
in training programmes (Hall, 1995) and this has become fundamental to the 
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majority of manual handling training programmes on offer today. It is hoped that 
the inclusion of spinal knowledge in training programmes will encourage staff to 
adopt good sitting and standing postures in an attempt to reduce the incidence of 
back injury as a result of cumulative strain. However, focusing knowledge on 
back injury does the rest of the musculoskeletal system a disservice as many 
injuries are sustained to hands, wrists, necks, shoulders, knees and ankles as a 
result of manual handling. Some manual handling trainers are adopting a more 
holistic approach to their teaching and steering away from the words `back injury' 
preferring instead to discuss musculoskeletal injury (Crozier and Cozens, 1997; 
Donnelly et al, 1997; Thomson and Shiells, 1998; ). 
The length and content of handling and moving education and training within 
nursing and midwifery varies enormously. Most educational establishments offer 
a longer training programme to students, delivered over a three-year period, than 
Hospital Trusts are able to deliver to previously registered staff. Evidence from 
unpublished course material shows that the number of hours devoted to manual 
handling education in pre-registration programmes varies from around eleven 
hours to between 25 and 30 hours. In Trusts, anything from '/2 day courses to 7 
day `Key Worker' courses are offered, with the majority of nursing staff receiving 
a2 day induction course with an annual 1 day update. The recommended duration 
of an induction course is 3-5 days (HSAC, 1992). Some MHCs manage to follow 
up staff in the clinical situation, but this is usually a luxury rather than 
commonplace. There is no research available to show the effectiveness of the 
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manual handling courses currently being run. 
There is general agreement between manual handling teachers / coordinators as to 
what constitutes a good educational programme in relation to EHM (Hall, 1995; 
Tracy and Tailing, 1997; HSE, 1998). It includes: current legislation, anatomy and 
physiology of the spine, back care, good posture, risk assessment, use of 
equipment and practice in safer handling techniques or principles, teaching 
patients to move themselves and reporting accidents and injuries (taken from 
training packages from the major Hospital Trusts in Scotland). To attempt to 
address all these issues in a two-day course, and allow time for course participants 
to develop any level of proficiency in handling and moving skills is difficult. 
Hence the reason some MHCs refer to their courses as awareness days. 
Inadequacy in education and training related to EHM is evident and students and 
staff in Lothian have identified the shortfalls which include; not enough theory, 
not enough time for practice and courses being too short (McGuire and Dewar, 
1993). The number of students in a group will also affect the student experience 
and the more novice the learner, the greater the amount of practice and supervision 
that is required as they form a high risk group (Pheasant, 1997). Anecdotal 
evidence suggests that many MHCs who are time limited (or time disciplined) in 
their course delivery, find that it is the vital time given over to the practice of 
manual handling that is eroded. Staff then return to ward areas satisfied in the 
knowledge that they have attended a compulsory session with some making no 
effort to change their habits as they lack confidence in their ability or feel it will 
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take too long to do things differently (Green, 1996; Hack and Potter, 1996). Tracy 
and Tarling (1997) identify that this initial training should be followed up by a 
review day or on the job training in order to improve the efficacy of the course. 
Anecdotal evidence identifies that there is still a trend for MHCs to demonstrate 
patterns of movement and handling and moving skills to students themselves. 
Although this is an excellent teaching tool, there are difficulties associated with 
this type of teaching (de Toinyay and Thompson, 1982; Race and Brown, 1998) 
particularly if the MHC is not skilled in this particular area. The positioning of 
students while viewing demonstrations is important if movement patterns are to be 
observed in detail. The use of verbal instruction given during a practical 
demonstration is also an area that causes anxiety for some MHCs. Experience in 
peer assessment has shown that many trainers talk too much during the 
demonstration of practical skills requiring the student both to listen and observe at 
the same time. Students get bored and distracted leading to a loss of concentration. 
For demonstrations to be effective, the students often need to see the whole task 
performed in real time, with only minimal verbal instruction, and from several 
different angles (Knight, 1998). Once the complete skill has been demonstrated, it 
can then be broken down into its component parts and physical practice allowed as 
soon as possible thereafter. 
McGuire and Dewar (1993) identify that the use of video feedback to students is 
useful, and current course documents suggest that its use is beginning to increase. 
The use of video feedback in skills and sports training is widely acknowledged as 
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being beneficial (Race and Brown, 1998). It would seem appropriate to encourage 
the use of this type of feedback during handling and moving courses since 
students are not always kinesthetically aware and need to see themselves 
performing a motor skill before they can make the necessary alterations to posture 
and motion. Handling and moving is a complex motor skill, which requires both 
sensory and motor feedback in order to allow slight adaptations to be made to 
increase the proficiency of the performance under difficult circumstances. 
Feedback is vital to the development and maintenance of complex skills (Holding, 
1989). Such feedback must be provided immediately after each performance and 
should be specific and meaningful (Knight, 1998). Video feedback with verbal 
comment provides that quality of feedback. The use of video also enables the 
trainer to see as many student performances as are required. Video feedback also 
negates the requirement for the teacher/trainer to attempt to copy the movements 
of the student in order to demonstrate the error in the movement pattern, which 
may be detrimental to the well-being of the trainer. 
A checklist, which identifies both strengths and weaknesses in the student's 
movement pattern, can form a basis for further individual practice. Such an 
instrument has been used by a few manual handling trainers. Having a record of 
performance that the student can take away with her/him also benefits learning, 
although not all trainers allow the students to take the checklists from the 
classroom as they are most frequently used in relation to sumnmative assessment of 
skill development. During the learning of a new skill, students feel uncomfortable 
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and de-motivated as they move from being unconsciously incompetent to 
consciously incompetent. It can be a highly stressful time and requires a great deal 
of emotional commitment to persevere with practising a new skill, particularly if 
the student has "stubborn preconditioning" and cannot see the need to learn the 
new skill (Trew and Everett, 1997; Knight, 1998). Students should be encouraged 
to evaluate their own performance using both a checklist and video recordings to 
enhance learning and encourage reflective practice (Benner, 1984) 
Cascade teaching is widely used in NHS Trusts and the Private Sector where large 
numbers of staff require training. Key Workers or Facilitators are identified and 
given further education and assessment in manual handling. Some Facilitator 
Courses last for seven days, and some, substantially longer with the majority 
having annual updates. If a Facilitator is not aware of the inadequacies of his/her 
knowledge, the Facilitator is misinformed, and that misinformation will form the 
basis of future teaching and decision-making processes (McClurg Anderson, 
1974). If the Facilitator is convinced that he/she is correct, the misinformation will 
be passed on from colleague to colleague in the cascade process (Hunt, 1997). 
Therefore, the quality of the teacher's knowledge and practical abilities will 
influence the outcome of EHM training. 
The use of visual imagery and mental practice in learning complex motor skills 
has been well documented (Stallings, 1973; Ryan and Simons, 1982; Mumford 
and Hall, 1985; Paivio, 1985; Kendall eta!, 1990; Maring, 1990). Varying degrees 
51 
of success have been achieved using this method of teaching complex motor 
skills, with the most success achieved in skills that contain a greater cognitive 
component (Feltz and Landers, 1983; Paivio, 1985). Bucher's (1993) work in 
nursing skill development showed that there is a trend in favour of the combined 
practice of mental rehearsal with physical practice. 
The NMA-to-EHM has a large cognitive component and requires a high degree of 
body awareness and hand-eye coordination. Students may benefit from a teaching 
programme that includes mental practice and visual imagery as well as physical 
practice. Whetstone (1998) identifies that mental practice can be visual, 
kinesthetic or holistic in nature, with the students first achieving a complete state 
of relaxation before concentrating on the fine details of the movement they are 
about to practise. 
Visual imagery is primarily concerned with the sight of a movement whereas 
kinesthetic imagery focuses on the feel and touch of the movement. From a 
holistic perspective, some complementary therapists have reported the use of 
imagery techniques as having both healing and spiritual effects (Korn and 
Johnston, 1983; Stocker-Ferguson, 1990; Carrington, 1999). So too, in the field of 
self-development and self-empowerment, visual imagery and mental practice is 
widely used. The more vivid the mental images are, the greater the effect it has on 
performance, be it physical or mental (Dryden and Vos, 1994; Strachar, 1998). 
Smith er al (1998) used mental practice to develop finger strength. The results 
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were statistically significant and demonstrated that both physical and mental 
practices are effective in increasing strength. 
However, not everyone has imagery ability, making it difficult for him or her to 
comply with the instructions. Different visual imagery questionnaires have been 
devised to assess the ability of students to perform mental practice and visual and 
kinesthetic imagery (Hall and Pongrac, 1983; Isaac et al, 1986). Those students 
achieving a low score on the visual/kinesthetic imagery scale will depend heavily 
on the practical demonstration of the skill followed immediately by physical 
practice, whereas, those students with more highly developed mental practice 
skills will be able to respond to less obvious cues and will be able to either `see' or 
`feel' themselves performing the skill. 
Many teachers associate the use of mental imagery techniques with relaxation 
(Suinn, 1984) and often this is the case in therapeutic or spiritual healing practices. 
However, when a psychomotor skill is being learned using mental practice, 
Rushall and Lippman (1997) argue that relaxation should not be encouraged in 
skill performance preparation since rarely is a relaxed state required for physical 
performance. Relaxed states are generally incompatible with optimum levels of 
arousal for peak physical performance. Stracher (1998) strongly promotes the 
activity of centering prior to practising mental imagery, which focuses the mind 
and improves the quality of mental practice. Centering creates the mental space 
for intense concentration. 
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Current training packages indicate that visual/kinesthetic imagery techniques are 
neither overtly, nor widely used in manual handling training. However, there is no 
evidence to suggest that some students familiar with the techniques are not using 
them without the knowledge of the teacher. 
1.2.6 Summary 
This review has shown that the nurses in general, and students in particular, are 
older than they used to be and that nursing remains a female dominated profession 
with only a small, although increasing, percentage of the workforce being male. 
The prevalence and incidence of low back pain within the UK suggests that there is 
an ongoing, if not increasing likelihood that the students are subject to 
musculoskeletal injury, prior to entering a profession already associated with a high 
incidence of musculoskeletal injury. It is also an important reality that the settings 
in which nurses work are not always conducive to promoting the use of safe 
handling and moving skills. This is so, both in hospital and community settings. 
There are several different approaches to teaching handling and moving skills in 
relation to content, length of training programmes and teaching methods, but which 
of these options is most fitting is still not clear. An approach, which contains 
therapeutic interventions as well as educative and re-educative processes, may 
address the needs of an aging, student nurse population. The need for ongoing, 
effective training and education in handling and moving is well recognised and 
researched but no model of successful training has yet been identified. 
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2. MATERIALS & METHODS 
This section offers an explanation of the choice of the eclectic research design. 
An overview of the materials and methods used in the three Phases of the 
research, namely the pilot study, the NMA-to-EHM Questionnaire and the main 
study is given. The ethical considerations and limitations of the research raised 
by the use of human subjects in real situations are also described. 
2.1 Research Design 
Phases 1 and 2 of the research, the pilot study and NMA-to-EHM Questionnaire, 
are fundamentally descriptive studies with an attempt to ascertain differences 
between groups whereas Phase 3, the main study, began as quasi-experimental in 
design. Descriptive studies allow a phenomenon to be explored in depth before 
attempting the search for relationships between it and other phenomena (Shelley, 
1984; Brink and Wood, 1989). Although anecdotal accounts had suggested that 
the length and content of training programmes in the NMA-to-EHM varied 
widely throughout Scotland there was no literature available which identified the 
effectiveness of the training programmes in the Approach, or the uptake of it 
nationally. It was therefore deemed necessary to formally identify the 
effectiveness of a variety of these training programmes prior to manipulating 
variables such as the teaching strategies and the length of the training 
programme, as in the main study. During Phase 1, no attempt was made to 
control the setting of the research in terms of matching variables such as 
volunteers, content, length of training programme or teaching strategies. This 
enabled a description of the effectiveness of the various training programmes, as 
they existed (Shelley, 1984; Brink and Wood, 1989). 
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Descriptive studies often make use of both qualitative and quantitative data 
collection methods, however, in the pilot study, only quantitative data was 
actively collected. This data provided information about the ability of students to 
perform elements of Patterning Conditioning after an identified training period. 
Qualitative data in the form of observation of the video recordings made of the 
subjects during their training course gave insight into the fluency of the 
movement pattern, but no mechanism for measuring this had been built into the 
Phase 1 data collection tools. This was addressed in the main study. 
A small, modified Delphi study was used in the development of the NMA-to- 
EHM checklist. Delphis have been criticised for a variety of reasons, some of 
which are listed here: they can be time consuming, lack the stimulation of face- 
to-face encounters, they question the definition of an expert, respondents may 
misunderstand the written words and may be too like-minded which can skew the 
results (Enzer et al 1971; Pill, 1971; Saclanan, 1975). However, Strauss and 
Zeigler (1975) and Shelley (1984) identify the following benefits and 
characteristics of Deiphis: 
1. All Delphis use a panel of experts 
2. All Delphis are conducted in writing 
3. All Delphis attempt to produce a consensus of opinion 
4. All Delphis guarantee that the experts and their opinions are 
anonymous throughout the exercise 
5. All Delphis use iteration and controlled feedback 
56 
6. All Delphis are conducted in a series of rounds between which a 
summary of the results of the previous round is communicated to the 
participants 
7. All Delphis are better than other methods for eliciting and processing 
judgemental data 
All of these characteristics were present in the modified Delphi used in Phase 1, 
but only two rounds were required to achieve an agreed content for the checklist. 
The seven respondents who were chosen to assist in the Delphi were all expert 
nurses or physiotherapists who had subsequently learned and begun teaching the 
NMA-to-EHM. This group were all based in Scotland and included Lesley 
Crozier and Sheila Cozens. The Delphi helped to overcome the potential for 
Crozier and Cozens, who are the acknowledged leaders in the field, to influence 
the comments of the other respondents, and thereby reduced bias in the checklist. 
The checklist subsequently required alteration after it was piloted in Phase 1, 
because it was found to be too cumbersome. 
The cross-sectional NMA-to-EHM survey used in Phase 2 to elicit demographic 
and behavioural information as well as opinions, was composed of both 
structured and semi structured questions. Although the questionnaire had not 
originally been planned as part of the research, it became apparent during the 
pilot study that in order to provide a clearer background for Phase 3, this 
information was required. In order to promote a good response rate the 
questionnaire was kept short with the majority of questions requiring a closed- 
ended response and only two questions being open-ended. The closed-ended 
questions were used for ease of analysis, however, it was felt that open-ended 
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questions would allow respondents to express their feelings about the NMA-to- 
Phase 3 was originally planned as a quasi-experimental design that would allow 
the manipulation of two variables, the effects of which would be measured 
against a control group. This design was originally chosen because experience 
from the pilot study suggested that it would be unlikely that equivalent groups 
would be maintained throughout the period of the main study. The quasi- 
experimental design would allow comparisons to be made through periodic 
measurement on the same group (Brink and Wood, 1989). It was important to 
minimise the effects of extraneous variables as far as possible, in order to 
distinguish that the effects were due to the treatment rather than those from 
uncontrolled, external influences. This was addressed by delivering the training 
sessions at the same time and place each week to minimise the effects of hunger, 
fatigue and travel difficulties. Campbell and Stanley (1963) and Cook and 
Campbell (1979) are the influential works that detail the many different types of 
quasi-experimental designs. They identify the major strength of quasi- 
experimental design as being in their usefulness as strategies for testing causal 
hypotheses in field settings. However, their weakness lies in the fact that the 
experiment lacks the controls inherent in experimental designs. 
It was intended that an effective and robust interrupted time-series design would 
be used in the data collection. However, as a result of unavailability of 
equipment and lack of subject time, data collection was only feasible on 5 
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occasions. As a result, the experimental design moved towards being more 
descriptive than quasi-experimental as the main study progressed. 
A methods triangulation was used during Phase 3 to minimise any bias in 
measurement (Brink and Wood, 1989). Denzin (1970) defined triangulation in 
research as being the combination of two or more theories, data sources, methods 
or investigators in the study of a single phenomenon. Kimchi et al (1991) 
presented operational definitions of each of the aforementioned types of 
triangulation in order to make the method more accessible to researchers. The 
use of multiple methods of data collection and sources helps to overcome 
systematic biases that may be present in some measures and Kimchi et al (1991) 
identify that the use of two or more qualitative approaches is considered as 
within-methods triangulation. While learning the NMA-to-EHM, students often 
think that they are not learning anything, when in fact, changes in their 
movement pattern are apparent to a qualified observer. Biases such as these can 
lead to false conclusions of the effectiveness of the treatment by the researcher. 
Therefore, data regarding development of the new movement pattern was 
collected from two sources, video and reflective diaries. A questionnaire was 
used to elicit demographic information about the subjects taking part in the main 
study. Data from all three sources were used in the analysis. 
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This project then, was undertaken in 3 Phases. Phase I comprised the Pilot 
Phase, which involved three parts. 
9 The Delphi carried out on seven experts in nursing and physiotherapy 
who also taught the Neuromuscular Approach to develop the NMA-to- 
EHM checklist 
" The teaching of 3 groups, one of which was subdivided into an 
`experimental' and `control group' and the other two remained undivided. 
This part was set up to ascertain the `best' teaching approach. 
9 The setting up of video recordings of each participant to analyse the 
human movement patterns. 
Phase 2 comprised a survey of Manual Handling Coordinators to find out how 
widely used the NMA-to-EHM approach is. This was done in two forms. 
The Manual Handling Coordinators version to obtain information about 
9 them as individuals, their practice and experience. 
" The NHS Trust General Managers to ascertain how well versed they were 
in the content of manual handling training and their influence on 
programme content. 
Phase 3 involved 2 groups. I "experimental" and 1 "control" group who were 
given different courses on the NMA-to-EHM. There were five major sources of 
data: 
1. NMA-to-EHM checklist 
2. Physical Characteristics Questionnaire 
3. Mental Imagery Questionnaire 
4. reflective diaries 
5. video recordings 
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2.2 Sampling 
Phase 1 
The Delphi was sent to 7 teachers based in Scotland from an unknown 
population of teachers of the NMA-to-EHM. The response rate was 100%. 
Teaching Groups were recruited from 3 centres: 
1. Napier University provided 2 groups of subjects, an "Experimental" 
Group of 7 (5 females and 2 males) and a "Control" Group of 6 (5 
females and 1 male) from a population of 150 students. 35 students 
volunteered to take part but only 13 students completed the training, 
giving a response rate of 37%. Their ages ranged between 18-45 years. 
2. Robert Gordon's University provided 1 group of 9 volunteer subjects (7 
females and 2 males) from a population of 23 students. There was a 
response rate of 100%. Their ages ranged between 20 - 30 years. 
3. MovES provided 1 group of 10 volunteer subjects (9 female and I male) 
from a population of 10 students. There was a 100% response rate. Their 
ages ranged from 30 - 50 years. 
Phase 2 
The NMA-to-EHM questionnaire was sent randomly to 125 Manual 
Handling Coordinators throughout the UK with a response rate of 96 (76%). 
A similar questionnaire was sent to 5 NHS Trust General Managers with a 
0% response rate. 
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Phase 3 
Of the 75 volunteers who were recruited from one cohort of nursing students 
(n=200), 33 subjects completed the research giving a response rate of 44%. The 
subjects, 23 females and 10 males, were all aged between 17.5 and 46 years. 
2.3 Development of The Pilot Study 
The pilot study tested the effectiveness of the data collection tools to be used in 
the main study. Four groups of subjects from three different centres were 
recruited to take part in the pilot study. All subjects were volunteers and each 
group of subjects experienced a different approach to the teaching of the NMA- 
to-EHM so that a comparison of the achievements of the subjects, and therefore 
the effectiveness of the different teaching strategies was possible. 
Although the majority of subjects in the research were student nurses in their first 
year, one group of learners included qualified nurses and physiotherapists, as this 
was the only group available to analyse the effects of a five-day training course. 
Each student, from each group, was video recorded at intervals throughout 
his/her NMA-to-EHM teaching programme, carrying out a simple task. These 
video recordings were subsequently analysed to discover what changes, if any, 
were taking place in their movement patterns. Because of the different structures 
of the teaching programmes, the intervals between video recordings could not be 
standardised. However, all subjects were video recorded immediately prior to 
teaching and following completion of the teaching programme. 
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2.3.1 Development of the NMA-to-EHM checklist 
There are key words that represent elements of Patterning Conditioning that are 
used as an aide-memoire for students learning the NMA-to-EHM. These are: 
Knees 
Feet 
Shoulders 
Bottom/Back 
Hold 
Knees 
Head 
A Delphi study was carried out to assist in the development of a detailed 
checklist from the above aide-memoire, which is traditionally used to help the 
students get the movement right (Appendix 2). This checklist was used as the 
means of analysing the video recordings. A simple scoring system of YES or NO 
for the achievement of each element was used for ease of analysis. Although 
video analyses of all elements for each student should have been recorded on one 
sheet only, this was impossible to achieve because of the length of the list. The 
reasons for this included returning completed checklists for data analysis, 
misunderstanding of the instructions and a feeling, by the raters, that seeing the 
previous results could influence their marking. 
2.3.2 Recruiting the subjects 
Group 1 
This group was recruited from a new intake of diploma nursing students at 
Lothian College of Health Studies (now the Faculty of Health and Life Sciences, 
Napier University). Some thirty-five from an intake of 150 students volunteered 
to take part in the research over an 18-month period (the length of Foundation 
Studies, which covers the initial portion of the 3 year nurse training leading to 
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Registration). However, by the end of 18 months there were only 13 subjects left 
in the research (n=13). Thus, just these subjects, who completed the research, 
were included in the data analysis. Drop out was due to academic failure on the 
course, breaks in training due to personal/health problems, lack of motivation to 
attend extra teaching sessions, financial difficulty which required the subjects to 
take part-time employment thus reducing their spare time to attend the research 
sessions. 
The Control Group (n=6) only received the training already written into the 
curriculum (Table 2.1), while the Experimental Group (n=7) was given the 
opportunity to attend extra teaching sessions. These extra teaching sessions 
lasted for 1 hour and were carried out on a weekly basis for 6 weeks during the 
first term of their nurse education. The sessions included both Specific and 
Patterning Conditioning practice. 
Table 2.1 Number of regular curricular hours allocated to EHM at Napier 
University 
Term Hours of EHM Content 
1 (12 weeks) 6 hours: theory, equipment, Specific and Patterning conditioning 
2 2 hours; Specific and Patterning Conditioning, general bed and chair 
work 
3 No EHM input 
4 2 hours; Specific and Patterning Conditioning, slides and transfer 
aids 
5 No EHM input 
6 2 hours; Specific and Patterning Conditioning, bed and chair work 
related to Care of Elderly 
Tota1 12 hours 
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Group 2 
The subjects (n=10) constituting this group were recruited from a training course 
run by Lesley Crozier and Sheila Cozens of MovES', lasting 5 consecutive days 
and all of them completed the training programme. The subjects were volunteers 
but differed from Group 1 in that they were all registered practitioners of nursing, 
physiotherapy or other Professions Allied to Medicine. These subjects had 
chosen to attend the course and some were self financing while others had been 
seconded by their employers. These subjects were video recorded on day 1, 
before any training and day 5, following the input. Again, this course included 
practice in both Specific and Patterning Conditioning prior to introducing 
handling and moving skills (Table 2.2). 
Table 2.2 Number of hours allocated to the first part of Unit 1-Basic 
Course delivered by MovES 
Day Hours of NMA-to-EHM Content 
1 6 hours: theory related to the NMA 
2 6 hours: Specific and Patterning Conditioning, application of principles to 
some simple tasks. 
3 6 hours: Specific and Patterning Conditioning, application of principles, 
video feedback 
4 6 hours: Specific and Patterning Conditioning, reflection and review 
5 6 hours: Specific and Patterning Conditioning, application of principles, 
ew and reflection m l 
Total O hours 
I 
1 Movement Education Services run by Crozier and Cozens, Stirling 
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Group 3 
The subjects (n=9) in this group were recruited from Robert Gordon's University 
(RGU) nursing degree programme and again were all volunteers who received 
handling and moving input over a1 year period. No extra teaching was offered to 
these subjects as their educational programme was organised differently to that 
experienced by subjects studying at Napier University. RGU subjects 
experienced Specific Conditioning on a weekly basis during their first year of 
nurse education in addition to the specific handling and moving classes delivered 
throughout the first year of the educational programme (Table 2.3). 
Table 2.3 Number of curricular hours allocated to EHM at Robert 
Gordon 's University. 
Term 1 Hours of EHM Content 
Week 3, session 1 3 hours; theory, observation of movement 
Week 
3, session 2 
3 hours; Specific and Patterning Conditioning, awareness of 
balance 
Week 7, session 3 3 hours; Specific and Patterning Conditioning, holds 
Term 2 
Week 3, session 4 3 hours; anatomy, Specific and Patterning Conditioning, 
video feedback 
Week 4, session 5 3 hours; Specific and Patterning Conditioning, role-play 
Week 5, session 6 3 hours; Specific and Patterning Conditioning, equipment 
and bed moves 
Week 7, session 7 3 hours; Specific and Patterning Conditioning, bed moves, 
video feedback 
Week 9, session 8 3 hours; problem solving scenarios 
Total 24 hours 
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2.3.3 The Task 
The task that all the subjects were asked to perform for the video recording was 
picking a pillow up from the floor and laying it on a chair. The height of the end 
surface was approximately 45cms from the floor, depending on the style of chair 
available. The main analysis of the movement patterns would be of the subjects 
lowering themselves to pick up the pillow and raising themselves with the pillow 
in their hands. It was considered to be professionally unethical to ask subjects to 
move people, since the majority of the subjects had not yet been introduced to 
this type of manual handling. Safety of the subjects was a high priority 
throughout the research. A pillow is a familiar object to everyone and it was big 
enough to allow vision of the positioning of the feet in relation to the load 
(Figure 2.1) 
Figure 2.1 The Pilot Study Ttask 
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2.3.4 Teachers / Trainers 
All the teachers involved in the investigation were competent in the NMA-to- 
EHM and had attended courses run by Crozier and Cozens. All were qualified 
teachers -either in nursing or physiotherapy. They had been teaching the NMA for 
a minimum of two years prior to the investigation. Preliminary discussions were 
held with the teachers at RGU and MovES to identify any particular problems in 
relation to the gathering of data. Because of the geographical distance between 
the courses and teaching demands on the researcher, each teacher was involved 
in both the teaching of the subjects and carrying out their own video recordings. 
No instruction was given as to how the teaching should be delivered but each 
teacher was given clear instructions as to how the video data collection should be 
carried out For the final video session at RGU the researcher travelled to 
Aberdeen to record the subjects. Only the researcher, who was also a teacher, had 
seen the final checklist that would be used in the video analysis. This was done to 
reduce the potential for teachers to be influenced by the checklist and emphasise 
particular aspects of Patterning Conditioning when teaching. 
2.3.5 Video Data Collection 
Video recordings were used to collect the data for analysis of subjects' 
movement. They enabled repeated viewing of the individual student's movement 
patterns for the analysts and therefore improve the precision of the analysis. To 
watch an individual move while completing a checklist at the same time is 
difficult and attention to detail can be missed. It is also distracting for the 
subjects to have a stranger analysing their performance in their presence. 
Videotapes also allow the analysts to re-view some performances if there is any 
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doubt about the fairness of the mark allocation system. Although subjects can 
feel awkward in front of a camera, most subjects will begin to feel at ease with 
the equipment if a video camera is used often enough during teaching. 
A video camera and tripod were used and the ideal arrangement required the 
video camera to be mounted on a tripod but this was not always possible. Where 
possible these were set up prior to the recording sessions and left in place until 
all subjects had been recorded. Where it was not possible to use a tripod, the 
camera operator was asked not to move his/her position throughout each 
recording. The position for the operator was marked on the floor for reference. It 
was important that the full standing height of the volunteer could be seen 
throughout the manoeuvre. Because of the difficulty in organising equipment 
within the educational establishments, and having to request equipment from a 
communal storage point, the same camera was not always available for each 
video session. 
A large portable grid was made from six Al sheets of white cardboard held 
together with black insulating tape. This grid was marked out into rectangles 
measuring 15cros high by 30cros wide using black insulating tape. The grid that 
was produced enabled the independent analysts to see movement of the 
volunteer's back, knees, feet and head more easily. It was used during the 
investigation at Napier. It was not possible to have this piece of equipment on all 
three sites, so teachers at RGU and MovES were asked to draw grids of the same 
size on blackboards, using yellow chalk, and the subjects were asked to perform 
the task in front of it. 
69 
A standard hospital pillow and a low back chair were used for the sessions. All 
nurses and physiotherapists are used to handling pillows which of course is a 
familiar object to handle. The chair / table was positioned two strides away from 
the pillow which was already on the ground when each subject entered the room 
singly in succession. On entering the room each subject was asked to occupy a 
position about two feet from the pillow. The subjects were asked to follow the 
following protocol. On hearing the words " ready to record" from the camera 
operator they were asked to count to three quietly and then pick the pillow up 
from the floor and put it on the chair. Counting to three ensured that the full 
movement of the student was recorded on video. No other instructions were 
given at this stage - unless the volunteer required confirmation of the 
instructions. When the task was completed the volunteer left the room and the 
pillow was re-positioned for the next volunteer coming into the room. It was 
important that the volunteers did not see the pillow being replaced in case they 
were reminded about how the movement should be performed. This could have 
introduced bias into the results. 
2.3.6 Video tape analysis 
In order to achieve objectivity and avoid any bias of the researcher, two external 
raters were recruited to assess the subjects' movement patterns. Both these raters 
were competent and experienced in teaching the NMA-to-EHM. Although both 
the raters had attended MovES courses in the past, neither was attending courses 
nor was in any way linked professionally to any of the Educational 
Establishments or MovES courses being assessed. The videotapes were analysed 
following each data collection and the results given in sealed envelopes to the 
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researcher. However, they were not statistically analysed until all the data were 
available. 
2.3.7 Inter -rater reliability 
To check out inter-rater reliability a short video recording was taken of two 
subjects picking a pillow off the floor and putting it onto a chair. Both raters 
analysed each subject's movement pattern using the checklist and then met with 
the researcher, as well as Lesley Crozier and Sheila Cozens (MovES, Stirling) to 
discuss their assessments. Following lengthy debate some recommendations and 
a protocol were made and a final approach to the analysis agreed. The test was 
repeated and a reliable pattern was established. 
2.4 The Neuromuscular Approach Survey 
Because of the lack of available information it was seen as being important to 
carry out a survey to establish how widespread the teaching of the NMA-to-EHM 
is throughout the UK. Two questionnaires were developed, one for teachers and 
one for general managers (Appendices 3 and 4). The results of the questionnaires 
were analysed using Minitab for Windows Release 12 and Excel'97. 
2.5 The Main Study 
The main study was designed to assist in the development of a model for 
teaching the NMA-to-EHM. The subjects, all self-selecting volunteers, were 
recruited from a new cohort of student nurses entering Napier University, Faculty 
of Health Studies. 
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2.5.1 Development of the Main Study 
Following analysis of the pilot study results and a review of the written 
comments from subjects and analysts of the videotapes, the methodology for 
the main study was developed. Most educational establishments now use a 
modular system of course delivery with a reduced teaching input. This 
generally reduces the amount of time subjects are in University and increases 
the amount of self-directed study. With an intake of around 240 subjects twice 
yearly, it is impractical to have subjects in University for an initial 5-day course 
in EHM as the implications for room requirements, teaching resources, student 
supervision and the rest of the course delivery are immense. In addition to this, 
the results from the pilot study did not support the adoption of this teaching 
strategy, as there was no significant difference in the achievements of subjects 
attending MovES courses. 
The design of Phase 3 was constrained by several factors: access to subjects, 
curriculum design, room availability, access to video equipment and 
researcher's teaching commitments. 
Whereas the subjects from all nursing branches (Adult, Mental Health, Child 
and Learning Disabilities) had previously been taught on one campus for the 
first module, these students were taught on different campuses, as well as in 
mixed classes for some modules. The cohort of students was further sub- 
divided into groups to undertake reflection on practice and the timing of classes 
for each group was different As a random sample of volunteers from across the 
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branches was required for this phase of the research, timing the teaching 
sessions and venues was challenging. 
Despite all these challenges it was decided to arrange the delivery of the 
training sessions during one-hour sessions on a weekly basis for a 15-week 
university trimester followed up by a simulation ward exercise approximately 
six months after completion of the initial training course (Figure 2.2). The 
teaching strategies emphasised skill development in relation to performing 
Specific and Patterning Conditioning prior to the introduction of handling loads. 
Teaching strategies reflected some of those used in skill development in sport 
such as the use of visual imagery techniques, video feedback and the use of the 
checklists and videotapes of an ideal performance of the core pattern of 
movement as an aide memoire. Four adults were recruited to act as patients in a 
simulated ward and the subjects were asked to perform fundamental nursing 
care for each simulated patient. Scripts were provided for the simulated 
patients. 
Figure 2.2 The Simulated Ward Exercise 
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2.5.2. Selection of Subjects for the Main Study 
Subjects were self-selected volunteers from the October 1999 cohort of 
subjects. Subjects were fully informed, in writing, of what was involved in 
participating in the research (Appendix 5). Initially 75 subjects agreed to take 
part in this phase of the research and these subjects were randomly allocated to 
either the Experimental Group (n=38) or the Control Group (n=37). However, 
as the term progressed and student workload increased, or subjects gained part- 
time employment the number of volunteers rapidly decreased to 27 for the 
Experimental Group and 6 for the Control Group. As the research had 
commenced and the teaching of the Experimental Group was underway, it was 
not appropriate to redistribute the subjects between the groups. 
The subjects were representative of all branches of nursing. The Experimental 
Group had a distribution of 19 female and 8 male subjects. Of these 27 subjects, 
4 were Mental Health students, 3 were Child Health students, 2 were Learning 
Disability students and 18 were Adult Nursing students. The Control Group had 
a distribution of 4 females and 2 males. All members of this group were Adult 
Nursing students. 
The subjects in both groups were all aged between 17.5 and 46 years. Of the 
twenty-six subjects in the Experimental Group who completed a physical 
characteristics questionnaire, twenty-three of the students were in the height 
range of 1.50-1.80m with only three of the students between 1.81 and 1.90m. 
Of the subjects who identified their weight, eight weighed between 50 and 61 
kilos, eleven weighed between 62 and 67 kilos and the remaining weighed over 
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74 kilos. A full summary of the physical characteristics of the subjects can be 
found in Appendix 14. 
2.5.3 Data collection tools 
Four data collection tools were used for this part of the investigation. These 
were the Physical Characteristics Questionnaire, the Mental Imagery 
Questionnaire, reflective diaries and videotape analysis. They enabled the 
collection of both qualitative and quantitative data. The tools were used to gain 
as much information as possible about the observable progress of the subjects, 
the subjects' perceptions of their movement patterns, the individual subject's 
physical characteristics and the ability of the subjects to use mental imagery 
techniques. 
2.5.4 Review of the checklist 
As a result of written comments from the independent analysts, the NMA to- 
EHM checklist was amended and once again sent out for comment amongst 
expert teachers of the NMA-to-EHM. The final checklist consisted of 13 
elements (Appendix 6) and the subjects were scored on a scale from 0 -3, from 
novice to expert; using the nomenclature of Benner (1984), for each element. A 
new checklist was required for each analysis so that the analysts would not be 
influenced in their decision making by seeing previous results. It was unlikely 
that the analysts would remember, in detail, the scores achieved by each subject 
for the previous video recordings. Instructions for completing the sheet and 
definitions for the scoring system were included at the top of the sheet for easy 
reference. The analysts requested a change to some of the wording of the 
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elements as a result of developments within the NMA-to-EHM and also for 
ease of interpretation. The scoring system allowed differences in fluidity of 
performance to be identified as the subjects moved along the continuum from 
novice to expert. The more expert the performance, the greater the integration 
of the individual elements and the more fluid the performance. 
2.5.5 Physical characteristics questionnaire 
A questionnaire (Appendix 7) was developed to identify the particular physical, 
social or cultural characteristics of subjects in an attempt to ascertain if these 
affected the learning of the NMA-to-EHM. Closed questions were used for ease 
of interpretation and subjects were requested to tick the appropriate responses. 
Subjects were informed that completion of the questionnaire was voluntary and 
if any of the questions were considered intrusive that they could be omitted. 
Numbers were used to identify individual subject questionnaires in an attempt 
to maintain confidentiality. This was important because subjects were being 
asked about their general level of fitness and history of previous injury. 
Experience has shown that not all subjects admit to previous injury prior to 
being accepted on nursing courses. 
2.5.6 Mental Imagery Questionnaire 
This questionnaire (Appendix 8) was developed from the Mental Imagery 
Questionnaire as previously described by Hall and Pongrac (1983). As visual 
and kinesthetic imagery was used as part of the teaching strategy, it was 
planned that this tool would give an indication of which subjects might be more 
responsive to this type of teaching strategy. Questions that more closely 
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represented elements of Patterning Conditioning replaced five of the original 
questions in the Mental Imagery Questionnaire. These were randomly 
positioned in the questionnaire. They were not thought to affect either the 
reliability or validity of the questionnaire since they closely resembled the 
format of the original questions. However, this was not statistically tested. 
2.5.7 Reflective Diaries 
Reflective diaries (Appendix 9) were developed and given to the subjects at the 
beginning of the main study. These were used to record subjects' reflections on 
their progress during the research and comments on the use of different 
teaching strategies. Reflective practice is encouraged throughout nurse 
education, in all aspects of the curriculum, but particularly in relation to nursing 
practice. Thus the subjects were accustomed to taking part in this sort of 
activity. The participants were free to write whatever they wished, as long as it 
related to their experience of learning the NMA-to-EHM. There was no 
restriction on word limit and an explanation about the completion of the diary 
was included. 
2.6. Teaching Strategies 
2.6.1. Video of an ideal performance of Patterning Conditioning 
Each student was issued with a 30-minute videotape showing an ideal 
performance of Patterning Conditioning at the beginning of the research, for 
home use. Permission was sought from Lesley Crozier (MovES) to make this 
loop video recording of her performing Patterning Conditioning. The video 
showed the movement from different angles and identified the key words of the 
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movement pattern. The video loop was recorded from one of a series of 
videotape programmes about the NMA to Human Movement (1996). Sound 
was left on the videotape so that a student could hear a description of the 
movement pattern if they desired. Subjects were also advised that they could 
turn off the sound and just watch the tape. The same videotape recording was 
played throughout each teaching session with the sound turned down so that the 
subjects could have constant visual input of the ideal performance. 
2.6.2 Mental Imagery 
Subjects were talked through mental imagery techniques prior to practising 
specific and patterning conditioning or handling loads. The subjects were 
encouraged to use centering techniques rather than relaxation techniques, which 
do not prepare the body for physical effort. Relaxation was not practiced during 
the training sessions. 
2.6.3 Visual Aids 
Wall charts of the human musculature were hung in each room during the 
teaching session to help subjects visualize muscle movements. A model of a 
half torso was also used to assist the subject's understanding of human 
anatomy. These were referred to throughout the training course and particularly 
in relation to teaching Specific Conditioning. 
2.6.4 Video Feedback 
In order to give subjects feedback on their performance as soon as possible after 
practice, subjects were video recorded during each session and allowed to view 
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it. Each student was given a copy of the checklist that would be used in the 
video analysis. Subjects were encouraged to use the checklist during the 
teaching sessions when watching video feedback of themselves. The subjects 
were allowed to keep copies of the checklist, which would act as an aide 
memoire, supplementing the use of the model video recording. 
2.6.5 Video Data Collection 
Video data collection was carried out using a portable MS40 Panasonic video 
camera and tripod and VHS videotapes. Video players were required for each 
session and the make and model depended on what was available in the 
classroom. Because the teaching was peripatetic as a result of the electronic 
central timetabling, it was not feasible to carry around a cumbersome grid sheet 
to act as a backdrop for the subjects' performance, even though it had proved a 
useful tool in the pilot study video analysis. As it would not be feasible to have 
such a grid in place during normal teaching sessions, the research reflected the 
real situation of teacher observation of student performance. Instead, the 
subjects were recorded against as plain a background as possible with the 
camera level. 
2.6.6 Teachers 
The two groups from Napier University (NUE and NUC) were taught 
separately by different teachers, one teacher allocated to each group. Both 
teachers had a minimum of 12 years experience in teaching the NMA-to-EHM 
and each one was a Registered Nurse Teacher within the Faculty of Health 
Studies, Napier University. 
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2.7 Data Analysis 
2.7.1 Video Analysis 
Video analysis was carried out using a Nicam JVC digital stereo TV and a NC 
video cassette recorder SR-8368E with fast forward, rewind, pause and single 
frame movement facilities. Neither of the analysts from the pilot study was 
available to assist in this part of the research therefore the teacher of the 
Experimental Group analysed the tapes of the Control Group and vice versa. 
This aimed to reduce bias in the analysis. Inter-rater reliability was tested and 
was good. 
The results from the main study, were analysed using, Microsoft Excel 97, 
Minitab 12 for Windows and Statgraphics-Plus 1999. The Kruskal-Wallis Test, 
One-Way ANOVA (Analysis Of Variance), Multifactor ANOVA, Box and 
Whisker Plots and Analysis of Means plots were used (Minitab, 1997). 
2.7.2 Analysis of Variance 
Analysis of Variance (ANOVA) is used to investigate the relationship between a 
response variable and one or more independent variables. The assumptions that 
are made when carrying out an ANOVA are: that the observations are normally 
distributed, the population standard deviation is the same for all treatments and 
the population differences between individual values and their group mean is 
distributed as normal with mean zero and constant variance. In Phase 3, the 
response variable equates to the video recordings and the independent variables 
equate to the different elements contained in the NMA to-EHM checklist. One- 
way analysis of variance tests allowed examination of the differences among 
means using multiple comparisons. Small crosses on the vertical line that shows 
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the 95.0 % least square difference intervals identify the means. Two-way 
Analysis of Variance performs an analysis of variance to test the equality of 
population means when several independent variables are being compared. The 
data for a Two-way ANOVA must be balanced and the statistical test will 
estimate the value of missing data. As only 10 students appeared for one of the 
video recordings, a two-way ANOVA was carried out to identify if there was any 
statistical significance between the groups. 
2.7.3 Kruskal-Wallis Test 
The Kruskal-Wallis test is a non-parametric alternative to the One-way ANOVA 
and it is used to find differences between three or more experimental conditions 
using unmatched subjects in each condition. It performs a hypothesis test of the 
equality of population medians for a one-way design and looks for differences 
among population medians. The Kruskal-Wallis hypotheses are: 
Ho: the population medians are all equal versus Hl : the population medians are 
not all equal. An assumption for this test is that the samples from the different 
populations are independent, random samples from continuous distributions, with 
the distributions having the same shape. An advantage of non-parametric tests is 
that the test results are more robust against violation of the assumptions. 
2.7.4 Box-and-Whisker Plots 
These plots are used in descriptive statistics and are particularly useful for 
showing the distributional characteristics of data. The box is divided into two 
parts by a line representing the median. The left side of the median line 
represents the first quartile and the right side of the box, the third quartile. The 
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whiskers are the lines that extend outwards to the left and right of the box to the 
lowest and highest observations within each limit. 
Figure 23 Example of a Box-and-Whisker Plot 
Box-and-Whisker Plot 
............................... 
............... Min Q1 Median Q3 Max 
2.7.5 Analysis of Means Plot 
Analysis of Means (ANOM) tests the equality of population means. The plot 
shows the confidence level (CL) for a particular element of the NMA checklist 
for each video recording with an upper and lower decision limit (UDL, LDL) 
Means outwith these decision limits are identified with an asterisk (*). 
The data analysis is an attempt to establish which of the recorded variables has a 
significant effect on the score for a given element of Patterning Conditioning for 
example `knees'. 
It can be expected that there will be an effect due to the sequence in which the 
video recordings were taken, which is perhaps the learning curve (the effect of 
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time). Additionally, it is possible to check to see if other variables such as 
gender, weight or smoking (results of the Physical Characteristics Questionnaire) 
are significant in affecting performance. 
Ideally, potentially significant variables should be looked at together as analysis 
using variables in isolation can yield spurious results. Unfortunately, the small 
sample size limited the choice of experimental design; thus the robust 
investigation of interaction terms was impossible. 
There were a number of ways to proceed. Multiple regression was contemplated 
but the form of the data did not suggest linearity and it is well known that one of 
the underlying assumptions of simple and multiple regression is the underlying 
linearity of the data. This is easily illustrated in the simple linear regression 
case. In most instances graphing the data is the best guide to the appropriate 
analysis and regressions conducted in the absence of, or in spite of relevant 
graphs easily can become meaningless, the following is from work done by 
Anscombe (1971). 
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Figure 2.4 Examples of different regression plots from Anscombe (1971) 
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These regression plots all give the same regression model, the same ANOVA 
(Analysis of Variance) and the same R2 (the coefficient of determination which is 
indicative of the amount of variability in the Y's that the model accounts for). 
However, few would argue that the lines as drawn are in all cases equally good 
descriptors of what pertains. 
Of course it is possible to go down the route of non -parametric regression if the 
underlying data form is problematic. Such analysis was considered overly 
complicated and would not have produced other significant results with the 
available data. It was therefore, discarded. 
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For each element of Patterning Conditioning an ANOVA was used to determine 
if there were differences in the mean video recording score. Where differences 
in performance between video recordings were found, LSD (the Least Significant 
Difference Test) was used to pinpoint which differences were significant. The 
following from Everitt's (1998) Dictionary of Statistics outlines the 
methodology: 
'The hypothesis of equality of the means is tested first by an level F-test 
(ANOVA). If the testis not significant then the procedure terminates 
without making detailed inferences on pairwise differences; otherwise each 
pairwise difference is tested by an c -level, Student's t-test. ' (p185) 
In actuality, in all cases where the mean difference between performances at each 
video recording was seen to be significant, attempts were then made to see what 
other variables, in addition to the timing of the video recordings, may also be 
deemed significant. This was conducted by way of a multifactor ANOVA. 
2.7.6 Presentation of Results 
When an ANOVA is significant, the differences which occur can be illustrated in 
a number of ways and it was decided to plot the means of the components in a 
significant factor with the 95% intervals as established by the LSD methodology 
as this was used to establish the differences. 
Note both these intervals and the standard 95% Confidence Intervals are plotted 
below in Table 2.4. Consider the analysis on the element `head leads'. The scores 
are significantly affected by the subjects' performances at each Video Recording 
and if previous exposure to the NMA-TO-EHM is used as a covariate it is also 
significant. 
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Table 2.4 Example of a Multifactor ANOVA - head leads the move 
Analysis of variance for head leads - Type III Sums of Squares 
------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
------------------------------------------------------------------------- 
COVARIATES 
NMP1 2.36016 1 2.36016 5.57 0.0209 
MAIN EFFECTS 
A: Video 13.3094 3 4.43646 10.47 0.0000 
RESIDUAL 31.3524 74 0.423681 
------------------------------------------------------------------------- 
TOTAL (CORRECTED) 47.9494 78 
------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
Figure 2.5 Example of a Box-and-Whisker Plot showing the Means and 95.0 
Percent Confidence Intervals 
Means and 95.0 Percent Confidence Intervals 
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Figure 2.6 Example of a Box-and-Whisker Plot showing the Means and 95.0 
Percent LSD Intervals 
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Table 2.5 Example of a Table of Least Squares Means 
Table of Least Squares Means for head leads 
with 95.0 Percent Confidence Intervals 
Stnd. Lower Upper 
Level 
--------------- -- - 
Count Mean Error 
---- - - 
Limit Limit 
------- --- - - - 
GRAND MEAN 
- -- ---- 
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-------------- 
1.9941 
------- - - - - -- -- --- --- 
Video 
1 20 1.36982 0.145789 1.07933 1.66031 
2 23 1.87197 0.135727 1.60153 2.14241 
3 10 2.347 0.207057 1.93443 2.75957 
4 
-------------- ------- 
26 
---- 
2.38763 
-------------- 
0.12766 
---------------- 
2.13326 2.642 
------------------------ 
Multiple Range Tests for head leads by Video 
--------------------- 
Method: 95.0 percent 
---- 
LSD 
-------------- ---------------- ------------------------ 
Video 
-------------- 
Count 
------- ---- 
LS Mean 
------------- 
Homogeneous 
---------------- 
Groups 
-------------------------- 
1 20 1.36982 X 
2 23 1.87197 X 
3 10 2.347 xx 
4 
-------------- 
26 
------ ----- 
2.38763 
-- 
X 
Contrast 
-------------- -- - 
----------- ---------------- 
Difference 
------------------------- 
+/- Limits 
1-2 
- -- ----- ------------- ---------------- 
*-0.502151 
------------------------- 
0.396537 
1-3 *-0.977177 0.502312 
1-4 *-1.01781 0.385749 
2-3 -0.475026 0.491271 
2-4 *-0.515659 0.371258 
3-4 -0.0406327 0.482606 
0 denotes a statistically significant difference. 
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So it can be said that the 95% interval for average differences between the scores 
for Head Leads between Video Recordings 1 and 2 is between 0.105613 and 
0.898688. Or put another way, performance at Video Recording 2 shows an 
improvement from performance at Video Recording 1 in the range 0.105613 to 
0.898688. The other significant results are highlighted with an asterix *. 
Note that excluding previous exposure to the NMA-TO-EHM from the analysis 
would result in less significant results for the Video Recording factor as 
obviously previous exposure to the NMA-TO-EFIM is a significant contributor to 
the variation in the scores and its exclusion would leave its contribution as part of 
the residual. It would have been possible to apply a multiple regression model 
here with the following results: 
Table 2.6 Example of a Multiple Regression Analysis Table 
Multiple Regression Analysis 
---------------------------- 
Dependent variable: headlead 
Standard T 
Parameter 
--------------- 
Estimate Error 
- 
Statistic 
-- 
P-Value 
--- -- 
CONSTANT 
------------------ 
0.993005 
------------- - 
0.178757 
- ------------- 
5.55507 
-------- 
0.0000 
Video 0.333518 0.0617289 5.40295 0.0000 
NMA, 
----------------- 
0.387467 
------------------ 
0.153429 
--------------- 
2.52538 
---------------- 
0.0136 
----------- 
Analysis of Variance 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
----------------------------------------------------------------------------- 
Model 15.6817 2 7.84085 18.47 0.0000 
Residual 32.2677 76 0.424574 
----------------------------------------------------------------------------- 
Total (Corr. ) 47.9494 78 
R-squared - 32.7047 percent 
R-squared (adjusted for d. f. ) - 30.9338 percent 
Standard Error of Est. - 0.651594 
Mean absolute error - 0.52614 
Durbin-Watson statistic - 1.62453 
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The value of R-squared is rather low suggesting that the model is only 
accounting for about 33% of what is occurring but the regression is significant 
which suggests that the results may be on the right track. 
However, regression by its very nature also says that not only are the subjects' 
performances at the different Video Recordings significant but that their effect is 
eqi-distant. This means that performance at Video Recording 2 improves on 
performance at Video Recording 1 by 0.333518 and by the same value 
performance at Video Recording 3 improves on performance at Video Recording 
2 and so on. But from the graph obtained of the means it is apparent that this is 
not the case. In fact, there appears to be a steep rise and then a tailing off, which 
may be attributable to some form of learning curve and ff more video recordings 
had been taken at lesser time spans, it may have been possible to calculate. 
In addition it is always a good idea to look at the observed values in relation to 
that which the model predicts. The following graph does this and has the line 
Y=X superimposed on it to complete the assessment of its usefulness. 
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Figure 2.7 Example showing difficulties of applying regression analysis to 
data ' 
Plot of head leads 
3 
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0 m 103 103 
0 0.5 1 1.5 2 2.5 3 
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This illustrates the fact that regression is inappropriate in this case. 
It is of course possible to treat previous exposure to the NMA-to-EHM as a 
primary variable of interest rather than a covariate. In so doing the following is 
obtained, showing that people who have previously been exposed to the NMA- 
to-EHM give a significantly higher average score. As stated before with reasons, 
the research design does not allow the investigation of interaction terms but for 
obvious reasons this would be of interest. 
Table 2.7 Example of a Multifactor ANOVA 
Multifactor ANOVA - head leads 
Analysis of Variance for head leads - Type III Sums of Squares 
Source 
- ----------- 
Sum of Squares Df Mean Square F-Ratio P-Value 
- ---- 
MAIN EFFECTS 
------------------- -------- ----------------------------------- 
A: Video 13.3094 3 4.43646 10.47 0.0000 
B: NMA 2.36016 1 2.36016 5.57 0.0209 
RESIDUAL 31.3524 
- 
74 0.423681 
----------------- 
TOTAL (CORRECTED) 
--------------- 
- ---------------- 
47.9494 
--------- 
78 
----------------------------------- 
------- - - - -- 
All F-ratios are 
-------------------------- 
based on the residual mean 
- - - --------------------- -- 
square error. 
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Figure 2.8 Box-and-Whisker Plot showing the means and 95.0 percent 
Confidence Intervals for Table 2.7 
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Figure 2.9 Box-and-Whisker Plot showing the Means and 95.0 percent LSD 
Intervals for Table 2.8 
Means and 95.0 Percent LSD Intervals 
2.5 
2.3 
2.1 
1.9 
1.7 
I I 
01 
NMA-to-EHM 
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Table 2.8 Example of a Table of Least Squares Means with 95.0 Percent 
Confidence Intervals 
Table of Least Squares Means for head leads with 95.0 Percent Confidence 
Intervals 
------------------------------------------------------------------------ 
Stnd. Lower upper 
Level 
------------ --------- 
Count Mean 
- --------------- 
Error 
----------------- 
Limit 
----------- 
Limit 
------------- 
GRAND MEAN 
- 
79 2.04711 
Video 
1 20 1.42282 0.148782 1.12637 1.71928 
2 23 1.92497 0.137739 1.65052 2.19943 
3 10 2.4 0.205835 1.98986 2.81014 
4 26 2.44063 0.129841 2.18192 2.69935 
NMh 
0 51 1.86505 0.0972717 1.67123 2.05887 
1 
------------ --------- 
28 
--- 
2.22916 
-------------- 
0.124432 
----------------- 
1.98123 
----------- 
2.4771 
------------- 
Multiple Range Tests for head leads by NMA 
------------ 
Method: 95.0 
--------- 
percent 
--- 
LSD 
-------------- ----------------- ----------- ------------- 
NMA Count LS Mean Homogeneous Groups 
------------ 
0 
-------- 
51 
---- -------------- 
1.86505 
---------------- 
X 
------------ ------------- 
1 28 2.22916 X 
------------ 
Contrast 
-------- ---- -------------- ---------------- 
Difference 
------------ 
+/- 
-------------- 
Limits 
------------ 
0-1 
-------- ---- -------------- ---------------- 
*-0.364113 
------------ 
0.30 
------------- 
5055 
------------ 
* denotes a 
------------ 
statisticall 
-------------- 
y significant 
---------------- 
difference. 
------------ ------------- 
So that previous exposure to the NMA-to-EHM gives a score that on average is 
greater by between 0.059058 and 0.669168,95% of the time. Only the significant 
results will be presented in this format in the results section. 
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2.8 Ethical considerations 
Since human subjects were used in this research, ethical approval for it was 
originally sought from the Lothian Health Research Ethics Sub-Committee for 
Healthy Volunteer Studies. However, since the research was being carried out 
within Lothian College of Health Studies and patients were not directly affected 
by the research, the Ethics Sub-Committee decided that Lothian College should 
grant ethical permission. 
All the subjects who took part in the research were volunteers and as such, no 
payments were given to them. No-one was excluded from volunteering for the 
research as all subjects had been accepted for nurse education and would 
therefore expect to be taught manual handling throughout their educational 
programme. The NMA-to-EHM was already being taught by each establishment 
approached to take part in the research. The subjects were therefore clear in the 
knowledge that this investigation was closely related to their chosen career and 
could benefit them in the clinical areas. 
Subjects were asked to sign a consent form before their participation in the 
research, which detailed their commitment and asked permission for video 
recordings to be made of their movement patterns throughout the period of the 
research (Appendix 10). Subjects were informed that all video material would be 
wiped following completion of the research and all personal information 
collected for data analysis would be shredded in order to maintain 
confidentiality. 
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From previous experience of video recording students it was apparent that most 
students objected to being video recorded from behind. Since a video recording 
from one camera from this angle would add nothing to the data collection it was 
decided that this view would not be recorded. Also, since there was only one 
camera available for the research, subjects were asked to perform Patterning 
Conditioning from three angles, anterior, left and right lateral in the main study. 
Subjects were informed that if they chose to withdraw from the research 
programme they could do so without prejudice to their courses. So that the 
subjects were not put at risk of injury while learning the NMA-to-EHM, patient 
handling was not introduced into the pilot study. Instead, a decision was made 
that only a light object should be used for practice and a pillow was chosen. It 
was thought that using a pillow would reduce the self-consciousness of subjects 
performing in front of a camera with nothing in their hands. However, it became 
apparent following the pilot study that the pillow was not an appropriate load to 
be moved, and in fact increased the self-consciousness of the subjects, so was 
therefore not used in the main study. 
Throughout the main study each subject had their movement pattern video 
recorded in three views (anterior, left and right lateral) performing the core 
pattern of movement within his or her chosen range of movement. This meant 
that some subjects demonstrated the full range of patterning conditioning which 
would allow their hands to touch the floor, while others demonstrated a smaller 
range of movement. The decision regarding the range of movement to be 
demonstrated was left to the individual subject, as only the subject could know 
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his or her level of fitness and flexibility on each data collection day. The range of 
movement demonstrated did not affect the outcome of the analysis of the video 
recordings because all the elements of Patterning Conditioning are visible, 
whether being demonstrated at the minimum or maximum range of movement. 
The main study included an analysis of the effects of clinical practice on 
maintaining proficiency in the NMA-to-EHM. As subjects were working in 
different specialties, within several NHS Trusts, gaining ethical permission to 
video the subjects in the clinical areas would have been a cumbersome and 
lengthy process. It was therefore decided that a simulated ward exercise would 
best achieve the required scenario for the data collection, even though a 
simulation rarely achieves reality. Volunteer simulated patients were recruited 
for the simulation ward exercise and subjects were asked to wear their uniforms 
during the data collection to add a sense of reality to the situation. 
2.9 Limitations of the study 
In relation to Phase 2 of the research, time and cost were limiting factors in the 
design and analysis of the questionnaire. As a result, the pre-testing of the 
questionnaire was limited to only a small number of subjects (n=6) who were 
familiar with the NMA-to-EHM. As a result two of the questions, which were 
liable to misinterpretation, were not identified. However, during the analysis of 
the results, it was possible to remove duplicate answers from the spreadsheet. 
Response rates would have been improved if a SAE had been enclosed with the 
questionnaire. 
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It was thought important to find out if Trust General Mangers had knowledge of 
the content of handling and moving training programmes within their Trust, 
therefore a questionnaire was prepared for them. In the event, this resulted in a 
100% non response. In retrospect, it was perhaps rather naive to suppose that 
very busy people would take the time to complete such a form. Although they are 
ultimately responsible for this aspect of training they delegate it to an identified 
expert and they probably accept that their role is to make sure that the person or 
people employed to teach it are in fact competent. 
Phase 3 of the research was carried out under realistic conditions rather than in 
an ideal situation. This, however, adds credibility to the results. Teaching large 
groups of students is difficult when there are constraints of time, access to 
teaching facilities, availability of teachers and irregular student attendance at 
class for a multitude of reasons. All of the aforementioned were present 
throughout the period of this research. Ultimately, this research was attempting 
to discover the optimum strategies for teaching Patterning Conditioning in order 
that they may apply the movement pattern in the clinical areas, thereby reducing 
the risk of injury to themselves and others. This research compared the 
effectiveness of current teaching methods with a method that increased the 
frequency of teaching, and therefore recency of teaching, in order to promote 
skill development. 
Twenty-seven subjects participated in the main study and were representative of 
the general population who enter the nursing profession. However, the model of 
teaching identified should be introduced within a nursing curriculum and the 
effectiveness of the teaching methods evaluated with larger numbers of students. 
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Typically, a student nurse cohort at Napier University is in the region of 240 
students. As the subjects who took part in this research were volunteers, arguably 
their performance reflected their desire to learn a more efficient approach to 
handling and moving. The effectiveness of the model should be evaluated within 
a nursing programme that will no doubt include students who are less motivated 
to change their movement habits. This would indicate the true effectiveness of 
having short, frequent classes. 
The participants' attitudes to learning a new movement pattern was not included 
as part of this research, however, research within the health promotion and 
education fields indicate that both motivation and attitude are vital components 
in behaviour change. These factors are equally important in learning handling 
and moving skills. 
Part of the main study was designed to discover if the subjects were able to retain 
the new movement pattern while working in the clinical areas. However, access 
to the clinical areas proved problematic in relation to gaining ethical approval 
therefore a ward simulation exercise was carried out. The simulation could only 
offer a little insight into ward activities. The subjects were aware that the patients 
were healthy volunteers acting the role and therefore nothing harmful could 
befall them. To some extent this rendered the simulation ward exercise less than 
peifCOt. 
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3. RESULTS 
This section presents the significant results from the three separate data 
collections throughout the period of this research. Section 3.1 presents the 
findings of the pilot study, which examined the performance of four different 
groups of subjects in the Neuromuscular Core Pattern of Movement. The 
results of the pilot study informed the development of the main study. Section 
3.2 reports the findings from the NMA-to-EHM Questionnaire (see Appendix 
3) that was sent to Manual Handling Coordinators (MHCs), providing data 
about the uptake of the NMA-to-EHM and Section 3.3 reports the findings of 
the main study. 
3.1 Pilot Study Results 
The pilot study examined the performance of four different groups of subjects 
throughout their basic training programmes in the NMA-to-EHM. Each group 
of subjects experienced a different delivery of the basic training programme in 
terms of teaching style and length of programme. The four groups of subjects 
were identified as NUC (Napier University Control Group), NUE (Napier 
University Experimental Group), RGU (Robert Gordon University Group) and 
Mov (MovES Group). The NUC group received 12 hours of training over an 
18-month period, the NUE group received 18-hours of training over an 18- 
month period, the RGU group received 24 hours of training over a 12-month 
period and the Mov Group received 30 hours of training over 5 days. A full 
summary of the four individual training programmes is found in Chapter 2. 
98 
The aims of the pilot study were twofold. Firstly, to discover which teaching 
methods produced the best results in relation to subject performance of the 
Core Pattern of Movement' in handling and moving situations and secondly, to 
discover the optimum time required by subjects to develop the new engram 
through practice of Patterning Conditioning2. These results influenced the 
development of the main study in relation to the length of the training 
programme and the teaching methods employed. The pilot study also tested the 
use of the NMA-to-EHM checklist, which detailed the elements of the Core 
Pattern of Movement for measuring subject performance, and this checklist 
was refined for use in the main study. 
All the subjects had their movement patterns video recorded at intervals 
throughout their training programmes so that progress in their ability to apply 
the Core Pattern of Movement to handling and moving situations could be 
monitored. The subjects' movement patterns were video recorded from the 
lateral view only due to the limitations of resources available to conduct the 
experiment. The unrefined checklist was used to analyse the video recordings. 
The results of the pilot study were statistically analysed using the Kruskal- 
Wallis Test (Minitab, 1997) and the Mann-Whitney Confidence Interval and 
Test (Minitab, 1997)) to: 
a) compare the achievements of the different groups of subjects in relation to 
their performance of the elements of the Core Pattern of Movement from 
the first to the final video recordings; 
Application of Patterning Conditioning to handling and moving situations 
2 Movements practised in the absence of load handling to develop the new motor engrain 
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b) show the significant differences between the number of elements of the 
Core pattern of Movement performed by group NUE over an 18-month 
period; 
c) identify the elements of the Core Pattern of Movement that were most 
commonly performed. 
The raw data from which the following results were obtained can be found in 
Appendix 12. 
3.1.1 Tables of results 
The comparison of the achievements of the different groups of subjects in 
relation to their performance of the elements of the Core Pattern of Movement 
from the first to the final video recordin 
Since each group of subjects experienced a different delivery of training, the 
time interval between the first and final video recordings was different for each 
group. However, at the final recording for each group, the training programme 
was considered complete for a basic training course. The subject performance 
at that time was recorded and the results analysed, using the unrefined NMA- 
to-EHM checklist, to identify similarities and differences in standards of 
performance of the Core Pattern of Movement. 
Kruskal-Wallis results for the First and Final Video Recording of all four 
groups of subjects are shown in Tables 3.1 and 3.2. 
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Table 3.1 Kruskal-Wallis Test on the no. of elements in the Core Pattern of 
Movement achieved by each group at the first video recording 
Group N Median Ave. Rank 2 
NUC3 4 1.500 13.0 -0.39 
NUE4 5 2.000 15.7 0.36 
RGU5 9 1.000 8.8 -2.53 
Mov6 10 2.500 19.6 2.47 
Overall 28 14.5 
H=8.51 DF =3P=0.037 
H=9.18 DF =3P=0.027 (adjusted for ties) 
The results for the first video recording show in Table 3.1 that since the critical 
value (H) is greater than the z-value, and the P-value = 0.037, the results are 
significant. This table shows that subjects in Group RGU were performing 
significantly less well than the other three groups at the beginning of their 
training programme. The subjects in the Mov Group were performing best, 
although there is little difference in the median score between the groups. 
Table 3.2 Kruskal-Wallis Test on the no. of elements in the Core Pattern of 
Movement achieved by subjects in each group at the final video 
recording 
Group N Median Ave Rank Z 
NUC 6 4.000 7.2 -2.68 
NUE 7 6.000 19.1 0.84 
RGU 9 5.000 16.8 0.10 
Mov 10 6.500 20.0 1.40 
Overall 32 16.5 
H=7.75 DF =3P=0.051 
H=7.97 DF =3P=0.047 (adjusted for ties) 
At the time of the final video recording, which was carried out on completion 
of each of the basic courses, the results reveal that since the critical value (H) is 
greater than the z-value, and the P-value = 0.051, the results are significant. 
3 Napier University Control Group 
4 Napier University Experimental Group 
5Robert Gordon's University Group 
6 Movement Education Services Group (MovES) 
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They show that group NUC performed significantly less well than all the other 
groups at the final recording. The results of the Kruskal-Wallis Tests can be 
more clearly demonstrated using a clustered column chart. 
Figure 3.1 Clustered column chart showing the median number of elements 
of the Core pattern of Movement achieved by each group at 
both the first and final video recordings. (The time interval 
between the first and final video recording varies between the 
groups because of the different lengths of courses). 
Median no. of elements achieved at fist and final video 
recordings for each group 
N 
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to 
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Experimental Groups 
First Video Recording 
Final Video Recording 
NUC (Napier University Control Group), NUE (Napier University Experimental Group), RGU 
(Robert Gordon's University Group), Mov - MovES Group 
Figure 3.1 gives a graphical representation of the compiled data from the 
Kruskal-Wallis results shown in Tables 3.1 and 3.2. The cluster column chart 
clearly shows that groups NUC, NUE and RGU were performing less well than 
group Mov at the outset of the pilot study (P=0.037). This may be due, in part, 
to the students in group Mov having prior knowledge of the NMA-to-EHM 
since these students were all registered practitioners who may have had 
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NUC NUE RGU Nov 
exposure to the NMA-to-EHM in clinical practice. There was a slight 
difference between the initial performances of groups NUC, NUE and RGU, 
with group NUE performing better than RGU. All the groups showed an 
improvement in their performances but group NUC demonstrated the least 
development in their performance of the Core Pattern of Movement. 
These significant results influenced the development of the main study. They 
indicated that the duration and teaching methods used during the delivery of 
the training programme might have been responsible for the subjects' final 
performance of the Core Pattern of Movement. It was assumed that since 
subjects were randomly allocated to groups NUC and NUE, and that the only 
difference in their training was in the method of delivery, that this accounted 
for the failure of subjects in Group NUC to significantly improve their 
performance by the end of the training programme. Although the subjects from 
Mov were performing better than all the other groups, the major difference 
here is that they received their training over a 5-day block. It is difficult to 
incorporate a 5-day training programme into a modular programme even 
though it may be the preferred method of delivery for independent courses. A 
hybrid of the teaching methods experienced by subjects in Groups NUC and 
RGU was considered to be the only appropriate one for a modular programme, 
combined with greater emphasis on Neuromuscular Specific and Patterning 
Conditioning as was experienced by the subjects on the 5-day Mov course. The 
mode of delivery of the training experienced by the NUC group in relation to 
timing of the classes and teaching methods did not achieve any of the desired 
outcomes. The subjects also expressed their feelings that the time interval 
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between the classes was too long. In light of this, as well as their poor 
performance, it was decided to discard this format of delivery before the main 
study. 
A demonstration of the significant differences between the number of elements 
of the Core Pattern of Movement performed by the Napier University 
Experimental (NUE) group over an 18-month period. 
Since the results for all the groups were similar in relation to the number of 
elements of the Core Pattern of Movement achieved by the end of the 
individual training programmes, only the results for group NUE have been 
presented in order to avoid repetition of material. 
Table 3.3 The number of subjects in NUE (n= 7) achieving specific 
elements of the Neuromuscular Core Pattern ofMovement 
at different time periods ranging from Day 1 to 18-months 
Specific Elements R1* 
Day 1 
R2** 
6 weeks 
R3*** 
12 weeks 
R4**** 
18 month 
Operator close to load 0 1 3 2- 
Relaxation of both knees 1 4 4 5+ 
Appropriate positioning of feet 0 0 2 2 
Elevation of both shoulders 2 5 5 6+ 
Relaxation of both shoulders 0 2 2 0- 
Bottom moves vertically down 0 0 0 0 
Back relaxes 2 5 5 6+ 
Movement down the plumbline 0 0 0 0 
Head released last 0 0 0 1+ 
Appropriate an 'on of knees 0 4 5 4 (-) 
Heels stay on the xround 3 6 5 7+ 
Elevation of the shoulders 0 0 0 0 
Relaxation of the shoulders 0 0 0 0 
Indirect hold 0 0 0 0 
Palmar hold 0 1 0 0 
Feet qgwopriately readjusted 0 0 0 0 
Body relaxes ptior to elevation 0 0 0 0 
Head raised first 0 3 6 2- 
Head continues the move 0 0 2 1- 
Operator is balanced 1 0 2 2 
*RI - taken before any formal NMA-to-EHM teaching. ß"R2- taken after 6 extra hours of 
NMA to-EHM teaching excluding normal class input. ***R3 - taken after 12 hours of NMA- 
to-EHM teaching excluding normal class input. ****R4 - taken after 24 hours of NMA-tO- 
EHM teaching -including normal class input -at 18 months. - deterioration in performance. 
+ improvement in performance. 
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Table 3.3 shows that the subjects' performance deteriorated in five of the 
specific elements of Neuromuscular Patterning Conditioning between 
recordings 3 and 4, which were 15 months apart. Deterioration in the 
performance of these five specific elements of the Core pattern of Movement 
would suggest that over the period of 15 months, without regular input in the 
NMA-to-EHM, the subjects were reverting to top-heavy movement patterns. 
This could be attributed to the subjects' experience in the clinical areas where 
top-heavy movement predominates. The deterioration in performance of some 
elements of the Core Pattern of Movement was offset by an improvement in 
four other elements. Interestingly these four elements show development of the 
Neuromuscular Core Pattern of Movement. Again, this may be attributable to 
subjects attempting to take an indirect, palmar hold of patients, which is always 
preceded by an elevation and relaxation of the shoulders. This type of hold, 
often referred to as a conditioned reach, is recommended when attempting to 
move or handle loads of any kind. However, most subjects find that during the 
initial learning of a conditioned reach, they can elevate the shoulders quite 
freely, but struggle to let their shoulders relax fully. The data in Table 3.3 
would tend to support this. 
The Mann-Whitney Confidence Interval and Test (Minitab, 1997) was applied 
to the data for each specific element in the NMA-to-EHM checklist shown in 
Table 3.3. The analysis aimed to discover if the subjects' improvement in 
performance of the elements of the Core Pattern of Movement was significant 
at day 1, week 12 and 18- months of the basic training programme. 
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Table 3.4 Mann-Whitney Confidence Interval and Test for subjects' 
performance of the specific elements of the Core Pattern of 
Movement at video recordings 1(day 1) and 3(week 12) 
Video Recording 1N= 20 Median - 0.000 
Video Recording 3N= 20 Median - 2.000 
Point estimate for ETA1-ETA2 is -1.000 
95.0 Percent CI for ETA1-ETA2 is (-3.000, -0.000) 
W- 331.0 
Test of ETA1 = ETA2 vs ETA1 not = ETA2 is significant at 
0.0337 
The test is significant at 0.0162 (adjusted for ties) 
Table 3.4 shows that the subjects' performance of the elements in the Core 
Pattern of Movement significantly improved over the 12 weeks between video 
recordings 1 and 3. During this time interval 12 hours of NMA-to-EHM input 
was delivered initially in six, one-hourly sessions at weekly intervals, followed 
by one, six-hour block. 
Table 3.5 Mann-Whitney Confidence Interval and Test for subjects' 
performance of specific elements of the Core Pattern of 
Movement at video recordings 1(day 1) and 4 (18-months) 
Video Recording 1N= 20 Median - 0.000 
Video Recording 4N= 20 Median - 1.000 
Point estimate for ETA1-ETA2 is -0.000 
95.0 Percent CI for ETA1-ETA2 is (-2.000,0.000) 
W- 338.5 
Test of ETA1 - ETA2 vs ETA1 not = ETA2 is significant at 
0.0548 
The test is significant at 0.0297 (adjusted for ties) 
Table 3.5 also shows that the subjects' performance of elements of the Core 
Pattern of Movement significantly improved during the 18- months between 
video recordings I and 4 during which 24 hours of teaching on the NMA-to- 
EHM was delivered. The format of delivery was six one-hourly sessions 
delivered weekly, followed by one six hour block in the first 12 weeks of 
training, followed by three, two-hourly sessions at six-monthly intervals. 
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Interestingly, although the data in Table 3.3 indicates that subject performance 
improved between each of the video recordings, there was no statistically 
significant difference found between video recordings taken at 6 weeks and 12 
weeks and video recordings taken at 12 weeks and 18- months. Table 3.6 
clearly shows that the change in subjects' performance between video 
recordings 3 and 4 was not significant 
Table 3.6 Mann-Whitney Confidence Interval and Test for subjects' 
performance of specific elements of the Core Pattern of 
Movement at video recordings 3 (12 weeks) and 4 (18-months) 
Video recording 3N= 20 Median = 2.000 
Video recording 4N= 20 Median = 1.000 
Point estimate for ETA1-ETA2 is -0.000 
95.0 Percent CI for ETAT-ETA2 is (-1.000,2.000) 
W- 417.0 
Test of ETA]. = ETA2 vs ETA]. not = ETA2 is significant 
at 0.8604 
The test is significant at 0.8529 (adjusted for ties) 
This result is typical of the results obtained for differences in performance 
between video recordings land 2, also 2 and 3. In fact, a slight deterioration in 
the median score is identified between video recordings 3 and 4. The subjects 
were on clinical placement during these two video recordings and therefore did 
not receive any formal handling and moving training during this time. 
However, on a daily basis they were exposed to the generally poor standards of 
handling and moving practices carried out by their professional and 
experienced colleagues. Student nurses value the input of their clinical 
colleagues and have a great desire to be accepted by the ward team. They are 
therefore easily influenced to conform to ward practices, some of which are 
known to be dangerous both for the nurse and the client, in relation to patient 
handling. Poor practice is not necessarily intentional; rather it reflects the lack 
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of time given over to training the permanent staff in fundamental aspects of 
human movement. Similarly to the students, if permanent staff are not 
confident in their practices in relation to handling and moving situations, they 
will revert to old habits thus compounding the situation of unintentionally 
promoting poor practice in the clinical area. 
Knowledge of human movement patterns is fundamental to problem -solving 
handling and moving situations. If this knowledge is lacking, nurses attempt to 
apply specific techniques to handling and moving clients, unaware that these 
techniques may not be appropriate in every situation. Often the outcome of this 
situation is injury, either to the nurse or the patient. 
Enabling students to develop problem-solving skills takes time. However, the 
benefit of this to managers, staff and clients alike, should be a reduction in the 
number of injuries with a subsequent reduction in litigation costs. It is therefore 
essential that students are competent in their movement patterns prior to going 
on clinical placement, as any skilled performance tends to deteriorate if 
practice is not continued. These subjects had not yet reached a skilled level 
therefore it is not surprising to find deterioration in the subjects' performance 
at this stage. 
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Identification of the specific elements of the Core Pattern of Movement which 
were most commonly performed 
Figure 3.2 has been included to give a visual presentation of the elements 
achieved by the students at video recording 2 (6 weeks into the Pilot Study) 
and at video recording 4 (18-months, which was the conclusion of the Pilot 
Study). It shows that at 6 weeks, the subjects in the NUE group were only 
performing nine of the elements of the Core Pattern of Movement. The 
elements that were being performed are perhaps the easiest elements of the 
Approach to learn. Five subjects managed to achieve the initial elevation of the 
shoulders, however, only two subjects achieved the necessary relaxation of the 
shoulders. 
Key elements, such as keeping the movement down the plumbline and 
releasing the head last, were not performed by any of the subjects. This is 
indicative that the subjects were still tending to move into top-heavy movement 
during the lowering phase of the move. Although six of the seven subjects kept 
their heels on the ground throughout the move, it is possible to interpret from 
the information in the chart that this was not an appropriate action. Most of the 
subjects probably wanted to move onto their toes because none of them were 
keeping their. movement down the plumbline, indicating that their weight was 
not balanced equally along the length of their feet. It is possible that the 
subjects were keeping their heels on the ground inappropriately in an effort to 
demonstrate balance throughout the movement. However, the poor 
performances of the elements towards the end of the movement suggest that 
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none of the subjects was in fact achieving a state of balance at the end of the 
move. 
Figure 3.2 Bar graph showing the total number of specific elements 
achieved by the NUE group (n=7) at 6 weeks and 18 months 
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None of the students were able to demonstrate a conditioned reach (the second 
elevation and relaxation of the shoulders) before taking a palmar hold. This 
was in part due to a fault in the experimental design as the pillow, which the 
subjects were moving, was on the floor, preventing the subjects from reaching 
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past it to take an indirect, palmar hold. Interestingly, only three of the subjects 
raised their heads at the commencement of the effort phase of the movement 
and none of the subjects followed this action through by using their heads to 
lead the spine into its safest position. Considering that all ergonomic handling 
and moving training advises keeping the head raised during lifting, none of the 
subjects was able to demonstrate this movement. 
By 1 8-months the subjects were performing 11 of the elements of the Core 
Pattern of Movement as seen in Figure 3.2. Even though there had been a slight 
deterioration in the quality of the performance, as evidenced by the drop in 
median scores from 2 to 1, as seen in Table 3.6, learning had still taken place 
for some (n=5) subjects. Some subjects had discovered that not only is it 
appropriate to get in close to the load, it is also necessary to have the feet 
positioned appropriately in relation to the load so that the load is always within 
the base area. At 18-months there is a slight improvement of performance in 
the elements at the end of the sequence. This may be attributed to subjects 
having more experience of handling and moving loads as a result of working in 
the clinical areas. It is worth noting however, that the numbers involved in the 
improvements are so small that they are not statistically significant. 
A similar pattern of improvement in performance was seen across all the 
groups, which suggested that with continued practice, subjects could begin to 
integrate more elements of the Core Pattern of Movement into their 
performance. However, no subject managed to demonstrate all the elements 
identified in the checklist and there appears to be better achievement of those 
elements performed at the beginning of the exercise, than those in the latter 
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half. This could be attributed to the subjects attempting to memorise a lengthy 
sequence of events, rather than understanding the principles that inform the 
sequence of events. It is well recognised that it is often found easier to 
remember the things at both the beginning and end of a list, rather than those in 
the middle. The pattern of achievement for all the groups would tend to follow 
this argument. 
As a result of the findings from the pilot study, the checklist was revisited and 
appropriate changes made to enable both the analysers and the subjects in the 
main study to interpret the elements more easily. The experimental design 
faults identified in the pilot study assisted in the development of the main study 
design. It was decided that asking subjects to pick a pillow up from the floor 
was inappropriate, as it was not seen as a meaningful action. It also prevented 
students from demonstrating a conditioned reach. During the pilot study the 
subjects were only able to be video recorded in one view, namely the lateral 
view. This was because of poor experimental design. In order to achieve a 
more robust analysis of the subject's movement pattern it was decided that in 
the main study they would be video recorded in three views: anterior, left and 
right lateral. The pilot study results also indicated that both frequency and 
recency of training would be required in order to achieve a skilled practitioner 
in relation to the NMA-to-EHM. 
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3.2 Significant results from the NMA-to-EHM Questionnaire 
The NMA-to-EHM Questionnaire was sent out to 125 MHCs to investigate 
both the uptake of the NMA-to-EHM and trends in teaching handling and 
moving skills. There was a response rate of 76% (n = 95). For fuller details of 
the sample see Chapter 2. 
In Section 1 of the questionnaire demographic information about the 
respondents was collected. The respondents' professions were physiotherapists 
(n = 42), nurses (n = 40) and a group identifying themselves as others (n = 13). 
By identifying the respondents' place of work it was revealed that the NMA-to- 
EHM was taught in 70 different centres around the UK with the majority (n = 
55) of the uptake of the NMA-to-EHM being in Scotland. 
Table 3.7 shows the responses, by profession, to the questions asked in 
Sections 2 and 3 of the NMA-to-EHM Questionnaire which covered the 
individual's current practice in relation to the NMA-to-EHM and his/her 
teaching practice, respectfully. 
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Table 3.7 Responses by profession to the sections that covered the 
individuals' current practice of the NMA-to-EHM and their 
teaching practice of the NMA-to-EHM questionnaire 
Questions Nurses Physiotherapist Others 
n=40 n=43 n=13 
Section 2 
1. Have you attended NMA-to- 33 29 10 
EHM courses? 82.5% 67% 77% 
2. Do you practice Neuromuscular 26 22 10 
Specific Conditioning? 65% 51% 77% 
3. Do you practice Neuromuscular 27 24 10 
Patterning Conditioning? 67.5% 56% 77% 
4. Have you attended an update in 22 16 6 
the last 2 years? 55% 37% 46% 
5. Have you attended a MovES 26 23 3 
Course? 65% 53% 23% 
6. Did you choose to learn the NMA- 24 27 7 
to-EHM? 60% 63% 54% 
7. Do you apply the NMA-to-EHM 29 27 10 
principles in the workplace? 72.5% 63% 77% 
Section 3 
1. Do you teach handling and moving? 36 37 11 
90% 86% 85% 
2. Do you teach the NMA-to-EHM 22 20 10 
(inc. Neuromuscular Specific and 
Patterning conditioning)? 55% 46.5% 77% 
3. Is your teaching informed by the 8 5 0 
NMA-to-EHM? 20% 12% 0% 
4. Would you encourage others to 27 26 12 
adopt the NMA-to-EHM? 67.5% 60% 92% 
5. Does your Health Authority 23 20 10 
support the use of the NMA-to- 56% 46.5% 77% 
EHM? 
The results in Table 3.7 were analyzed using the Chi-Squared Test (Minitab, 
1997) and graphs of significant results have been produced to: 
a. investigate levels of association between profession and the answers to 
individual questions 
b. investigate levels of association between the answers to different questions 
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c. establish whether answers to the questions in Section 2 were predictive of 
answers to questions in Section 3. 
The investigation of the levels of association between profession and the 
answers to individual questions 
The results of the Chi-squared tests for Sections 2 and 3 of the questionnaire 
were not significant indicating that different professional backgrounds did not 
affect the uptake of the NMA-to-EHM. The following Chi-squared test was 
typical of the results that were obtained. 
Table 3.8 Chi-squared test showing the observed and expected counts for 
different professional groups practicing Neuromuscular 
Specific and Patterning Conditioning. (Expected counts are 
printed below the observed counts) 
Nurse Physio Other Total 
n40 n=42 n=10 
Practices 26 22 10 58 
Specific 25.83 22.42 9.75 Conditionin 
Practices 27 24 10 61 
Patterning 27.17 23.58 10.25 Conditioning 
Total 53 46 20 119 
Chi-sq - 0.001 +0.008+0.007+ 
0.01 +0.007+0.006 = 0.030 
DF = 2, P-value = 0.985 
(Since the P-value is greater than 0.05 the results are not significant) 
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The investigation of the levels of association between the answers to different 
questions. 
Table 3.9 Chi-squared test showing the observed and expected counts for 
different professional groups who teach the NMA-to-EHM and 
their continuing practice of Neuromuscular Specific and 
Patterning Conditioning. (Expected counts are printed below 
the observed counts) 
Nurse Physio Other Total 
n=40 n=42 n= 10 
Practices 26 22 10 58 
Specific 25.44 22.39 10.18 
Conditionin 
Practices 27 24 10 61 
Patterning 26.75 23.54 10.70 
Conditioning 
Teaches the 22 20 10 52 
NMA-to-EHM 22.81 20.07 9.12 
Total 75 66 30 171 
Chi-Sq = 0.029 + 0.000 + 0.084 + 
0.012 + 0.007 + 0.003 + 
0.002 + 0.009 + 0.046 = 0.192 
DF = 4, P-Value = 0.996 
(Since the P-value is greater than 0.05 the results are not significant) 
It was interesting to note that a strong association was found between the 
answers to Section 2, questions 2 and 3, and Section 3, question 2, which 
compared the individual's current (at the time of completion) practice with 
his/her teaching practice. The results indicated that those respondents who 
were practicing Neuromuscular Specific and Patterning Conditioning were also 
likely to teach the NMA-to-EHM. 
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Figure 3.3 Column chart showing the relationship between the number of 
professionals who teach the NMA-to-EHM and the number that 
continue to practice Neuromuscular Specific and Patterning 
Conditioning 
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Since respondents identified in the questionnaire that they had attended courses 
in the NMA-to-EHM it can be assumed that at that time they were 'continuing' 
with the practice of Neuromuscular Specific and Patterning Conditioning. Of 
the 72 MHCs attending NMA-to-EHM courses, 58 (81%) continued to practice 
Neuromuscular Specific Conditioning and 61 (85%) Neuromuscular Patterning 
Conditioning. Of those MHCs identified as `Other' who attended NMA 
courses, the entire group continued to practice both Neuromuscular Specific 
and Patterning Conditioning. The Physiotherapists who attended MovES 
(Movement Education Services run by Crozier and Cozens) courses were more 
likely to practise Neuromuscular Specific Conditioning than those who 
attended courses taught by people other than MovES. 
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The establishment of whether answers to questions concerning individual 
practice were predictive of answers to questions regarding teaching practice. 
Some answers to questions in Section 2 were found to be predictive of answers 
to questions in Section 3. It was possible to predict that those MHCs who had 
attended NMA-to-EHM courses and continued to practise Neuromuscular 
Specific and Patterning Conditioning were most likely to teach the NMA-to- 
EHM and to encourage others to adopt the NMA-to-EHM. Also, that those 
who taught the NMA-to-EHM applied the principles in practice. Those 
respondents who continued to practise both Neuromuscular Specific and 
Patterning Conditioning were more likely to teach the NMA-to-EHM in its 
entirety, rather than a diluted form of the Approach which principally does not 
include Neuromuscular Specific Conditioning, but may also not include 
Patterning Conditioning. Figure 3.4 gives a graphical representation of the 
numbers of MHCs who teach the NMA-to-EHM either in its pure form or a 
diluted form compared to those MI ICs who do not teach the NMA-to-EHM. 
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Figure 3.4 Column chart indicating the approaches taken to teaching 
handling and moving by the respondents from all professions 
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Figure 3.4 shows that of the 88% (n = 84) of respondents (n = 95) that teach 
handling and moving, 62% (n= 52) also teach the NMA-to-EHM, while 15% 
(n = 13) of all the MHCs have their teaching informed by the NMA-to-EHM. 
Some 23% (n = 20), however, do not teach the NMA-to-EHM. 
Section 4.1 of the questionnaire asked the respondents to comment freely on 
their experiences of using the NMA-to-EHM and Section 4.2 asked the 
respondents to comment on what was preventing them from teaching the 
NMA-to-EHM. A full summary of these comments can be found in Appendix 
11. The positive responses outweighed the negative comments. Interestingly, 
some of those who responded negatively indicated that they had adopted the 
NMA-to-EHM in their personal lives but would not teach the NMA-to-EHM to 
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others because of time constraints and lack of motivation from their students to 
continue with Neuromuscular Specific and Patterning Conditioning. 
Thirty of the respondents commented that they found the NMA-to-EHM to be 
beneficial to them in both their working and personal lives and that it improved 
their flexibility, awareness and sensitivity to their movement patterns. Some 
(n=8) found it to be therapeutic, aiding the recovery from injury while two 
respondents clearly stated their belief in its injury prevention potential. Other 
positive comments identified that client comfort is increased during handling 
and moving if the NMA-to-EHM is adopted. The Approach had provided safer 
solutions to handling and moving problems when the use of equipment was 
inappropriate, through a systematic approach to human movement thereby 
enabling efficient problem-solving. 
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3.3 Main Study Results 
The main study investigated the ability of two groups of subjects who had just 
entered the nursing profession, to learn Neuromuscular Patterning 
Conditioning. These volunteer subjects were randomly allocated to the Control 
Group (n=6) or the Experimental Group (n=27). The difference in size between 
the two groups reflects the drop out rate amongst the volunteers, reasons for 
which are given in Chapter 2. Both groups of subjects attended the normal 
eleven hours of NMA-to-EHM training in Module I of their nursing 
programme. In addition, the subjects in the Control Group attended an extra 
three hours of teaching in the NMA-to-EHM and the subjects in the 
Experimental Group attended an extra 15 hours delivered in weekly training 
session lasting one hour. Full details of the teaching methods employed are in 
Chapter 2. All the subjects had their movement patterns video recorded from 
three views, anterior, left and right lateral, on four occasions throughout the 
training programme, which lasted 15 weeks. These video recordings were 
analysed, using the modified NMA-to-EHM checklist (Appendix 6), to discover 
what changes, if any, were occurring in their movement patterns. The scoring 
system ranged from 0-3, with 0 indicating no performance of the element and 
3 indicating a skilled performance. All the subjects were invited to attend a 
follow-up video recording session at 18-months into their nursing programme 
to assess their ability to retain their skill in performing the Core Pattern of 
Movement which demonstrates the ability to integrate Patterning Conditioning 
into normal movement patterns. 
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3.3.1 The Control Group - Results for the NMA-to-EHM Checklist 
The Control Group (n=6) was too small for the results of the Kruskal-Wallis Test 
to be significant therefore the One-way ANOVA' test was carried out to analyse 
subject performance for each element within the NMA-to-EHM checklist. A full 
summary of the results of the ANOVA tests can be found in Appendix 15. Only 
the significant results, which have been highlighted with an asterix, have been 
included here. The results of the One-way ANOVA are presented in tabular 
format, supported by the use of Box-and-Whisker Plots (described in Chapter 2). 
Table 3.10 Analysis of Variance for subjects' performance of initial elevation 
of the shoulders from day I to week 15. 
Source DF` 
Video 3 
Error 20 
Total 23 
Video recording 
1 
2 
3 
4 
Pooled StDev = 
S$3 MS° F5 P6 
11.500 3.833 9.20 0.000 
8.333 0.417 
19.833 
N Mean StDev 
6 0.3333 0.5164 
6 1.3333 0.5164 
6 1.8333 0.7528* 
6 2.1667 0.7528* 
0.6455 
Table 3.10 shows that there was a significant improvement in the subjects' 
performance of the Core Pattern of Movement between Video Recordings 1(Day 
1) and 3 (week 7) and also between Video Recordings 1 and 4 (15 weeks). 
1 ANOVA Analysis of Variance 
2 DF Degrees of Freedom 
' SS Sum of Squares 
4 MS Mean Square 
sF F- test. Tests variance within groups 
6P Probability 
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Figure 3.5 Box-and-Whisker plot showing significant difference in the 
median scores achieved by subjects in their performance of the 
initial element 'elevation of the shoulders' between the first and 
fourth video recordings. 
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This Box-and-Whisker plot clearly demonstrates the significant difference in 
median scores achieved by subjects at different video recordings. The median 
scores for each recording are identified by the black dots and the whiskers show 
the range scores actually achieved by subjects. Therefore, by video recording 4, 
the majority of the subjects were achieving scores between 2 and 3, while a 
minority of the subjects achieved a score of 1, with the median score being 2. 
Table 3.11 Analysis of Variance for subjects' performance of initial 
relaxation of the shoulders from day I to week 15. 
Source DF SS MS FP 
Video 3 13.500 4.500 6.92 0.002 
Error 20 13.000 0.650 
Total 23 26.500 
Video Recording N Mean StDev 
160.1667 0.4082 
261.0000 0.8944 
361.6667 1.0328* 
462.1667 0.7528* 
Pooled StDev = 0.8062 
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A similar trend to the one found in Table 3.10 exists with this set of data. 
Subjects did not show a significant improvement in their performance between 
Video Recordings 1 and 2, but demonstrated a significant change in their 
performance between Video Recording! and Recordings 3 and 4. The subjects' 
increasing confidence in performing the skill may account for this trend, but it 
may also demonstrate an integration of the new movement pattern into the 
neuromuscular system, allowing the movement to become increasingly reflex. 
Figure 3.6 Box-and-Whisker plot showing significant difference in the 
median scores achieved by subjects in their performance of the 
initial element 'relaxation of the shoulders' between the first and 
fourth video recordings. 
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The Box-and-Whisker plot supports the information from the ANOVA in Table 
3.11. Once again, it can be seen that more students are managing to score 3 in 
their performance of the element by week 15 of the training. 
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Table 3.12 Analysis of variance for subjects' performance of the element 
'Head leads the move' from day 1 to week 15. 
Analysis of Variance for head leads the spine into its safest position 
Source DF SS MS FP 
Video 3 9.833 3.278 4.10 0.020 
Error 20 16.000 0.800 
Total 23 25.833 
Level N Mean StDev 
1 6 0.1667 0.4082 
2 6 0.8333 0.7528 
3 6 1.5000 1.0488 
4 6 1.8333 1.1690* 
Pooled StDev = 0.8944 
Table 3.12 indicates that the only significant difference in performance was 
between Video Recordings I and 4 
Figure 3.7 Box-and-Whisker plot showing significant difference in the 
median scores achieved by subjects in their performance of the 
element 'head leads the move' between the first and fourth video 
recordings. 
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This Box-and Whisker plot shows that subjects' performance of leading the 
effort phase of a move with the head had significantly improved by week 15, 
although the range of scores was from 0-3 with a median score of 2. This was 
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initially surprising, since the act of keeping the head up is not unique to the 
NMA-to-EHM but is advocated by all manual-handling approaches. It might 
have been expected therefore, that subject's performance of this particular 
element would have been better. 
Table 3.13 Analysis of Variance for subjects' ability to 'maintain their 
balance at the end of a move' from day 1 to week 15. 
Analysis of Variance for balance 
Source DF SS MS FP 
Video 3 11.792 3.931 7.73 0.001 
Error 20 10.167 0.508 
Total 23 21.958 
Level N Mean StDev 
1 6 0.1667 0.4082 
2 6 1.0000 0.6325 
3 6 1.6667 0.8165* 
4 6 2.0000 0.8944* 
Pooled StDev = 0.7130 
Table 3.13 shows the significant differences in performance are between Video 
Recordings 1 and 3, also 1 and 4. However, the mean score at Video recording! 
(day 1) was 0.1667, which can be interpreted as 0 since the scoring system used 
integral numbers. By week 15 (recording 4) the subjects were achieving a mean 
score of 2. This indicates that learning was taking place and that psychomotor 
awareness was improving. 
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Figure 3.8 Box-and-Whisker plot showing significant difference in the 
median scores achieved by subjects in their ability to 'keep their 
balance at the end of a move' between the first and fourth video 
recordings. 
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The Box-and-Whisker plot in Figure 3.8 emphasises the results of the ANOVA 
for this element. It can be clearly seen that although there is a significant 
difference in performances, by week 15 the subjects' scores for keeping their 
balance still range from a score of I-3. 
The results presented for the Control Group show that there was a significant 
improvement in skill in only four of the thirteen elements identified in the NMA- 
to-EHM checklist. This indicates that, following 14 hours of teaching, none of 
the subjects had integrated the Neuromuscular Core Pattern of Movement into 
their movement pattern. The teaching strategies employed may have influenced 
this outcome because these subjects experienced eleven hours of their teaching 
during normal classes with group sizes of 50 and over. The lack of individual 
attention and feedback may have interfered with the learning process. 
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3.3.2 The Experimental Group 
The subjects in the Experimental Group (n= 27) were asked to complete a Mental 
Imagery Questionnaire (Appendix 8) and a Physical Characteristics Questionnaire 
(Appendix 7) at the beginning of the research period. The results of these two 
questionnaires assisted with the interpretation of the results of subjects' performance 
of the Core Pattern of Movement. The subjects were also asked to keep a reflective 
diary of their experiences during the research period. This information was used to 
discover if the subjects' perceptions of their movement patterns altered over the 15- 
week period. 
3.3.3 The results from the Mental Imagery Questionnaire 
The results of the Mental Imagery Questionnaire were inconclusive, suggesting that 
subject' ability to either visualise or feel a movement prior to performing it, bore no 
resemblance to his or her ability to deliver a skilled performance of Patterning 
Conditioning as Figures 3.9 and 3.10 clearly indicate. The lower the kinesthetic or 
visual imagery score, the greater the subject's ability to imagine the feel of a move, 
or see themselves performing the move, prior to its actual performance. Conversely, 
the higher the subject's total score for the fourth video recording (week 15 of the 
training programme), the more skilled is the performance. Subjects who were 
achieving low scores on the kinesthetic and visual imagery rating scale were just as 
likely to give an unskilled performance of Patterning Conditioning as subjects who 
were achieving high kinesthetic and visual imagery ratings giving a skilled 
performance. 
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Figure 3.9 Plot showing each subject's score for kinesthetic imagery ability 
against the subject's total score for performance of Patterning 
Conditioning at video recording4 (15 - weeks). 
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Figure 3.9 clearly shows that subjects' performance at week 15 of the training 
programme was independent of their ability to use kinesthetic imagery techniques. 
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Figure 3.10 Plot showing each subject's score for visual imagery ability against 
the subject's total score for performance of Patterning Conditioning 
at video recording4 (15 - weeks). 
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Similarly, Figure 3.10 shows that there is no correlation between the subjects' ability 
to use visual imagery techniques and their ability to perform Patterning Conditioning 
in a skilled manner. A full summary of the individual subject scores for both the 
visual and kinesthetic imagery questions can be found in Appendix 14. 
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Figure 3.11 Plot showing each subject's score for the substituted visual and 
kinesthetic imagery questions against the subject's total score for 
performance of the Patterning Conditioning at Video recording 4 (15 
- weeks). 
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Figure 3.11 also shows that there was no correlation between the subjects' ability in 
performing the four elements of Patterning Conditioning that were substituted for 
questions in the Mental Imagery Questionnaire (Chapter 2) and the quality of their 
performance at the final video recording. These results indicate that mental rehearsal 
of an action before its actual performance does not necessarily improve skill, 
however the results do not suggest that mental rehearsal should not be included as a 
teaching tool as some subjects will benefit from the experience. 
132 
3.3.4 Results from the NMA-to-EHM checklist 
The results in this section will be presented for each element of the NMA"to-EHM 
checklist. As described in Chapter 2, different statistical tests have been used 
throughout the analysis. Elements I (getting in close to the load) and 10 
(demonstrating a conditioned reach when taking a hold) have not been included in 
this part of the analysis since the students were only demonstrating Patterning 
Conditioning and not actually moving loads. 
Element 2 Softening the knees 
Table 3.14 Summary Statistics for the element 'softening the knees' 
Video Count Average 
------------------------------------------------------------ 
1 21 1.47619 
2 24 1.95833 
3 10 2.4 
4 27 2.44444 
------------------------------------------------------------ 
Total 82 2.04878 
Video Variance Standard deviation 
1 0.361905 0.601585 
2 0.389493 0.624094 
3 0.266667 0.516398 
4 0.25641 0.50637 
Total 0.466727 0.683174 
Video Minimum Maximum 
1 0.0 2.0 
2 1.0 3.0 
3 2.0 3.0 
4 2.0 3.0 
Total 0.0 3.0 
Video Range Stnd. skewness 
1 2.0 -1.23833 
2 2.0 0.0474261 
3 1.0 0.625 
4 1.0 0.502713 
Total 3.0 -1.10652 
Video Stnd. kurtosis 
1 -0.368731 
2 -0.112437 
3 -1.46966 
4 -2.23375 
Total -0.010919 
This table shows various statistics for performance of the element `softening the 
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knees' for each of the four video recordings. The one-way analysis of variance is 
primarily intended to compare the means of the different levels, listed here under the 
Average column. The standardized skewness and/or kurtosis is outside the range of - 
2 to +2 for 1 of the video recordings. This indicates some significant non-normality 
in the data, which violates the assumption that the data come from normal 
distributions. The Kruskal-Wallis test was used to compare the medians instead of 
the means. 
Table 3.15 Kruskal-Wallis Test for the element 'softening of the knees' by video 
Video Sample Size Average Rank 
1 21 24.119 
2 24 38.2292 
3 10 52.4 
4 27 53.8889 
Test statistic - 26.5542 P-Value - 0.00000730056 
The Kruskal-Wallis test tests the null hypothesis that the medians scores achieved for 
the element `knees' within each of the four video recordings are the same. The data 
from all the video recordings was first combined and ranked from smallest to largest. 
The average rank was then computed for the data at each level. Since the P-value is 
less than 0.05, there is a statistically significant difference amongst the medians at 
the 95.0% confidence level. To determine which medians were significantly 
different from which others, a Box-and-Whisker Plot was produced. 
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Figure 3.12 Box-and-Whisker Plot which identifies the significant differences in 
median scores of subjects' performances between video recordings 
1(day 1) and 4 (week 15). 
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The Box-and-Whisker plot clearly shows the significant differences in median scores 
between video recordings 1 and 4. 
Table 3.16 ANOVA Table showing the variance both between groups and within 
groups for performance of the element `softening the knees 
Analysis of Variance 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
----------------------------------------------------------------------------- 
Between groups 12.5418 3 4.18059 12.91 0.0000 
Within groups 25.2631 78 0.323886 
----------------------------------------------------------------------------- 
Total (Corr. ) 37.8049 81 
The ANOVA table decomposes the variance of the element `softening the knees' 
into two components: a between-group component and a within-group component. 
The F-ratio, which in this case equals 12.9076, is a ratio of the between-group 
estimate to the within-group estimate. Since the P-value of the F-test is less than 
0.05, there is a statistically significant difference between the mean knees from one 
video recording to another at the 95.0% confidence level. To determine which 
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means were significantly different from which others, Multiple Range Tests were 
performed. 
Figure 3.13 Graphical representation of the results of the ANOVA showing the 
significant differences in level of performance between video 
recordings. 
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The above figure shows that there was a significant difference in performance 
between video recordings 1 and 2,1 and 3,1 and 4 but also 2 and 4. However, the 
Multiple Range Tests (Table 3.17) most clearly show that there are in fact five levels 
of significant data. This element is fundamental to producing a skilled performance 
of Patterning Conditioning and the mean scores indicate that regular practice 
encourages the development of skill in its performance. 
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Table 3.17 Multiple Range Tests for the element 'softening the knees' by each 
video recording 
------------------------ 
Method: 95.0 percent LSD 
Video 
------------ 
Count 
----------- 
Mean 
-------------- 
Homogenous Groups 
------------------------- ------------- 
1 21 1.47619 X 
2 24 1.95833 X 
3 10 2.4 X 
4 
---------- 
27 2.44444 X 
-- 
Contrast 
----------- -------------- ------------------------- 
Difference 
------------- 
+/- Limits 
----------- 
1-2 
----------- --------------- ------------------------- 
*-0.482143 
------------- 
0.338552 
1-3 *-0.92381 0.435317 
1-4 *-0.968254 0.329658 
2-3 *-0.441667 0.42645 
2-4 *-0.486111 0.317857 
3-4 -0.0444444 0.419424 
0 denotes a statistically significant difference. 
This table applies a multiple comparison procedure to determine which means are 
significantly different from which others. The bottom half of the table shows the 
estimated difference between each pair of means. An asterisk has been placed next 
to five pairs, indicating that these pairs show statistically significant differences at 
the 95.0% confidence level. At the top of the table, three homogenous groups are 
identified using columns of Xs. Within each column, the levels containing Xs form a 
group of means within which there are no statistically significant differences. The 
method used to discriminate amongst the means is Fisher's least significant 
difference (LSD) procedure. With this method, there is a 5.0% risk of calling each 
pair of means significantly different when the actual difference equals 0. 
Table 3.18 Multifactor ANOVA for performance of the element 'softening the 
knees' 
Analysis of Variance for the element `softening the knees' - Type III Sums of Squares 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: Video 10.3108 3 3.43693 12.03 0.0000 
B: Subject 10.4072 26 0.400277 1.40 0.1490 
RESIDUAL 14.8559 52 0.28569 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 37.8049 81 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
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The ANOVA table decomposes the variability of the element `softening the knees' 
into contributions due to various factors. Since Type III sums of squares (the 
default) have been chosen, the contribution of each factor is measured having 
removed the effects of all other factors. The P-values test the statistical significance 
of each of the factors. Since the P-value for `video' is less than 0.05, this factor has a 
statistically significant effect on knees at the 95.0% confidence level. This again 
indicates that the more practice the subjects had in relation to this particular element, 
the better their performance became. 
Figure 3.14 Graphical representation of the Multifactor ANOVA showing that 
individual subject performance did not significantly affect the results 
for the element 'softening the knees' 
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The above figure shows that although the performances of subjects 6 and 7 were 
significantly different from each other, their individual performances were not 
significantly different from those of their peers. 
138 
Element 3 Appropriate positioning of the feet 
Table 3.19 Summary Statistics for the element `appropriate positioning of the 
feet' 
Video Count Average 
- ------------- 
1 
------------------------ 
21 
--------------- ------- 
1.42857 
2 24 1.70833 
3 10 2.1 
4 
- ---- --- - 
27 2.37037 
-- -- - - -- 
Total 
------------------------ 
82 
------------ - ------ 
1.90244 
Video 
----------- - 
Variance 
- -- - 
Standard deviation 
-- --- -- -- - 
1 
--- -------------- --- 
0.357143 
----- --- -- --- - 
0.597614 
2 0.650362 0.80645 
3 0.766667 0.875595 
4 
------ --- 
0.472934 
- 
0.687702 
--- ---- --- -- - -- 
Total 
------------------------ 
0.657031 
----- -- - -- - 
0.810574 
Video 
------ --- 
Minimum 
--- ---- --- - - 
Maximum 
-- --- ---- --- ---- - -- 
1 
---- ---- -- - -- 
0.0 
--- -- - - 
2.0 
2 0.0 3.0 
3 1.0 3.0 
4 
- -- - 
0.0 3.0 
- --- ---- 
Total 
------------------------- 
0.0 
----------------------- 
3.0 
Video 
------------ 
Range 
------------------------- 
Stnd. skewness 
----------------------- 
1 2.0 -0.88972 
2 3.0 0.123718 
3 2.0 -0.288473 
4 
--- -- 
3.0 -2.98951 
- -- -- --- 
Total 
------------------------- 
3.0 
--------------- ------- 
-0.908915 
Video 
- -- - 
Stnd. kurtosis 
- --- ---- 
1 
------------------------- 
-0.523832 
----------------------- 
2 -0.499556 
3 -1.11912 
4 4.1639 
Total -1.0366 
This table shows various statistics for the element `appropriate positioning of the 
feet' for each of the four video recordings. The one-way analysis of variance is 
primarily intended to compare the means of the different levels, listed here under the 
Average column. The standardized skewness and/or kurtosis is outside the range of - 
2 to +2 for video recording 4. This indicates some significant non normality in the 
data, which violates the assumption that the data come from normal distributions. 
The Kruskal-Wallis test was therefore used to compare the medians. 
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Table 3.20 Kruskal- Wallis Test for the element `appropriate positioning of the 
feet' by video recordings 
Video Sample Size Average Rank 
1 21 27.9524 
2 24 35.9375 
3 10 46.55 
4 27 55.1111 
Test statistic - 19.8699 P-Value - 0.000180613 
The Kruskal-Wallis test tested the null hypothesis that the medians of scores for 
performing the element `appropriate positioning of the feet' within each of the four 
video recordings are the same. The P-value is less than 0.05, so there is a statistically 
significant difference amongst the medians at the 95.0% confidence level. To 
determine which medians are significantly different from which others, a Box-and- 
Whisker Plot was produced 
Figure 3.15 Box-and-whisker plot to show the statistically significant differences 
between performances of the element 'appropriate positioning of the 
feet' at different video recordings throughout the 15-week training 
programme. 
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The box-and-whisker plot shows that the significant difference in performance 
occurred between video recordings 1 and 4. 
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Table 3.21 ANOVA Table showing the variance both between groups and within 
groups for performance of the element `appropriate positioning of the 
feet'. 
Analysis of Variance 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
----------------------------------------------------------------------------- 
Between groups 11.922 3 3.97401 7.51 0.0002 
Within groups 41.2975 78 0.529455 
----------------------------------------------------------------------------- 
Total (Corr. ) 53.2195 81 
The ANOVA table decomposes the variance of the element `appropriate positioning 
of the feet' into two components: a between-group component and a within-group 
component. The F-ratio, which in this case equals 7.50585, is a ratio of the between- 
group estimate to the within-group estimate. Since the P-value of the F-test is less 
than 0.05, there is a statistically significant difference between the mean scores 
achieved for this element from video recording 1 to video recording 4 at the 95.0% 
confidence level. To determine which means are significantly different from which 
others, Multiple Range Tests were carried out. 
Figure 3.16 Graphical representation of the ANOVA showing the significant 
increase in mean scores for the performance of the element 
'appropriate positioning of the feet' from video recordings 1 to 4. 
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This figure shows the significant improvement in mean scores from one video 
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recording to another. The graphical representation for the performance of this 
element shows a similar pattern to that of the element `softening the knees'. This data 
would suggest that with repeated, frequent practice of the elements, subjects begin to 
integrate the new pattern of movement into their neuromuscular system and that 
learning has taken place. The graphical representation is similar to that of any 
learning curve. 
Table 3.22 Multiple Range Tests for the element 'appropriate positioning of the 
feet' by video recordings 
------------------------ Method: 95.0 percent LSD 
Video 
--- -- - 
Count Mean Homogenous Groups 
- ----------- ------ --- - -- 
1 
---------- 
21 
--------------- 
1.42857 
-- -- - 
X 
2 24 1.70833 XX 
3 10 2.1 XX 
4 27 2.37037 x 
------------ 
Contrast 
---------- --------------- ----------------------- 
Difference 
------------ 
1-2 
---------- --------------- ----------------------- 
-0.279762 
1-3 *-0.671429 
1-4 *-0.941799 
2-3 -0.391667 
2-4 *-0.662037 
3-4 -0.27037 
* denotes a statistically significant difference. 
------------- 
+/- Limits 
------------- 
0.432857 
0.556576 
0.421485 
0.545239 
0.406397 
0.536256 
------------- 
This test applies a multiple comparison procedure to determine which means are 
significantly different from which others. The bottom half of the table shows the 
estimated difference between each pair of means. An asterisk has been placed next 
to three pairs, indicating that these pairs show statistically significant differences at 
the 95.0% confidence level. At the top of the table, three homogenous groups were 
identified using columns of Xs. Within each column, the levels containing Xs form a 
group of means within which there are no statistically significant differences. The 
method used to discriminate amongst the means is Fisher's least significant 
difference (LSD) procedure. With this method, there is a 5.0% risk of calling each 
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pair of means significantly different when the actual difference equals 0. 
Table 3.23 Multifactor ANO VA for the element 'appropriate positioning of the 
feet' 
Analysis of Variance for feet - Type III Sums of Squares 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: Video 11.0309 3 3.67696 11.97 0.0000 
B: Subject 25.3284 26 0.974168 3.17 0.0002 
RESIDUAL 15.9691 52 0.307096 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 53.2195 81 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
The ANOVA table decomposes the variability of feet into contributions due to 
various factors. Since Type III sums of squares (the default) have been chosen, the 
contribution of each factor is measured having removed the effects of all other 
factors. The P-values tests the statistical significance of each of the factors. Since 
two P-values are less than 0.05, these factors have a statistically significant effect on 
feet at the 95.0% confidence level. 
When a graphical representation of the results in the above table is produced it can be 
more clearly seen that only one subject is actually performing significantly 
differently from the others. Figure 3.17 shows that subject 17 was performing this 
element significantly less well than all the other subjects. However, there is not 
enough information available to suggest why this might be. The subject may simply 
have been having a `bad day'. As only one subject was performing this element 
significantly poorer than any of the others, the overall interpretation is that there is no 
significant difference in performance between the subjects. The data relating to 
subject 17 could have been left out of the statistical analysis without affecting the 
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overall results. 
Figure 3.17 Graphical representation of the Multifactor ANOVA showing that 
some subjects were performing the element 'appropriate positioning 
of feet' significantly differently from others 
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Element 4 Elevating the shoulders 
Table 3.24 Summary Statistics for the element 'elevating the shoulders' 
Video 
------------- 
Count 
------------------------ 
Average 
----------------------- 
1 21 1.52381 
2 24 2.125 
3 10 2.4 
4 
------------- 
27 
------------------ ----- 
2.40741 
----- ----------------- 
Total 
- 
82 
- 
2.09756 
video 
--- --- 
Variance Standard deviation 
---- --- 
1 
------------------------ 
0.361905 
----------------------- 
0.601585 
2 0.201087 0.448427 
3 0.266667 0.516398 
4 
----------- 
0.327635 
-- - 
0.572394 
-- --- - 
Total 
- ---- ----------------- 
0.410117 
-------------- ---- 
0.640404 
Video 
-- - 
Minimum maximum 
-- --- --- - ----- --- 
1 
------------------------- 
0.0 
----- ------- --- 
2.0 
2 1.0 3.0 
3 2.0 3.0 
4 
----------- 
1.0 
--- --- - - 
3.0 
--- - 
Total 
- --- --- ------ ---- 
0.0 
-------------------- 
3.0 
Video 
----------- 
Range 
- - 
Stnd. skewness 
- 
1 
- ----- ----------------- 
2.0 
----------------------- 
-1.61091 
2 2.0 1.28212 
3 1.0 0.625 
4 
----- -- 
2.0 -0.581366 
-- --- 
Total 
------------------------- 
3.0 
----------------------- 
-1.38913 
Video 
-- --- 
Stnd. kurtosis 
----- -- 
1 
------------------------- 
-0.0930778 
----------------------- 
2 2.0824 
3 -1.46966 
4 -0.812989 
Total 1.13066 
This table shows various statistics for the element `elevating the shoulders' for each 
of the four video recordings. The one-way analysis of variance is primarily intended 
to compare the means of the different levels, listed here under the Average column. 
The standardised skewness and/or kurtosis is outside the range of -2 to +2 for video 
recording 2 which indicates some significant non-normality in the data. This violates 
the assumption that the data came from normal distributions. The Kruskal-Wallis test 
was used to compare the medians instead of the means. 
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Table 3.25 Kruskal- Wallis Test for the subject performance of the element 
'elevating the shoulders' by Video Recordings 
Video Sample Size Average Rank 
1 21 23.6667 
2 24 41.6458 
3 10 51.2 
4 27 51.6481 
Test statistic - 24.6741 P-Value - 0.0000180629 
The Kruskal-Wallis test tested the null hypothesis that the median score for subject 
performance of the element `elevating the shoulders' within each of the four video 
recordings are the same. Since the P-value is less than 0.05, there is a statistically 
significant difference amongst the medians at the 95.0% confidence level. To 
determine which medians are significantly different from which others a Box-and- 
Whisker Plot was produced. This showed that the most significant difference 
occurred between video recordings I (day 1) and 2 (week 7). Once the element had 
been learned the performance of it tended not to significantly alter during the rest of 
the training programme. 
Figure 3.18 A Box-and-Whisker Plot showing the statistically significant 
differences between performances at each video recording of the 
element 'elevating the shoulders'. 
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Table 3.26 ANOVA Table for the element 'elevating the shoulders' by video 
recordings 
Analysis of Variance 
----------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
----------------------------------------------------------------------------- 
Between groups 10.4379 3 3.4793 11.91 0.0000 
Within groups 22.7816 78 0.292072 
----------------------------------------------------------------------------- 
Total (Corr. ) 33.2195 81 
The F-ratio in this case equals 11.9125, which is a ratio of the between-group 
estimate to the within-group estimate. Since the P-value of the F-test is less than 
0.05, there is a statistically significant difference between the mean scores for 
performing the element `elevating the shoulders' from one video recording to another 
at the 95.0% confidence level. To determine which means are significantly different 
from which others, Multiple Range Tests were performed. 
Figure 3.19 Graphical representation of the ANOVA results showing the 
significant difference in mean scores between subjects' performance 
at different video recordings. 
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This clearly shows the significant difference in mean scores between video 
recordings 1 and 2. Interestingly, there was a continued improvement in mean scores 
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between recordings 1 and 3, which were taken immediately before and after the 
Christmas holiday period. This might suggest that the subjects found this element 
relatively easy to remember and perform. 
Table 3.27 Multiple Range Tests for the element 'elevating the shoulders' by 
video recordings 
Method: 95.0 percent LSD 
Video 
----------- 
Count 
-- -- 
LS Mean Homogenous Groups 
1 
-- ------ 
21 
------------- 
1.51083 
------------------------- 
X 
------------------- 
2 24 2.15094 X 
3 10 2.2377 XX 
4 
-- - - 
27 2.40741 X 
--- -- - - 
Contrast 
----------- -------------- ------------------------- 
Difference 
------------------- 
+/- Limits 
----------- 
1-2 
----------- -------------- ------------------------- 
*-0.640115 
------------------- 
0.268264 
1-3 *-0.726874 0.344939 
1-4 *-0.896579 0.261216 
2-3 -0.0867589 0.337913 
2-4 *-0.256464 0.251865 
3-4 -0.169705 0.332346 
* denotes a statistically significant difference. 
Multiple Range Tests were carried out. Table 3.27 shows the estimated difference 
between each pair of means. The asterisks next to four pairs, indicate that these pairs 
show statistically significant differences at the 95.0% confidence level. The method 
used to discriminate amongst the means was Fisher's least significant difference 
(LSD) procedure. With this method, there is a 5.0% risk of calling each pair of 
means significantly different when the actual difference equals 0. The results in 
Table 3.27 serve to further support the visual representation of the results in Figure 
3.19. They show that there is also significant difference in the mean score achieved 
by subjects between video recordings 2 and 4 although this is not immediately 
apparent from Figure 3.19. 
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Table 3.28 Multifactor ANO VA for the element 'elevating the shoulders' showing 
the effects of both the timings of the video recordings and individual 
subject performance. 
Analysis of Variance for `elevating the shoulders' - Type III Sums of Squares 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: Video 9.25785 3 3.08595 15.42 0.0000 
B: Subject 12.3728 26 0.475877 2.38 0.0039 
RESIDUAL 10.4088 52 0.20017 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 33.2195 81 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
The ANOVA table decomposes the variability of the element `elevating the 
shoulders' into contributions due to various factors. Since Type III sums of squares 
(the default) have been chosen, the contribution of each factor is measured having 
removed the effects of all other factors. Since two P-values are less than 0.05, these 
factors have a statistically significant effect on the performance of the element 
`elevating the shoulders' at the 95.0% confidence level. The improved performances 
by the subjects at each video recording were due to the ongoing effects of the 
training programme the subjects were attending. The subjects' improved 
performance is clearly seen in Figure 3.19. 
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Figure 3.20 Graphical representation of the Multifactor ANOVA showing 
individual subject performance of the element 'elevating the 
shoulders'. 
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Similarly to the individual performances of the element `appropriate positioning of 
the feet', this figure identifies that one subject is performing this element 
significantly less well than all the others. This is not the same subject as the one 
identified in Table 3.17. Once again, there is insufficient data to indicate why subject 
11 is performing in this manner. Overall, the information in Table 3.20 indicates that 
individual subject performance is not actually creating a significant difference in the 
results. 
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Element 5 Relaxing the shoulders 
Table 3.29 Summary Statistics for the element 'relaxing the shoulders' 
Video 
------------- 
Count 
------------------------ 
Average 
----------------------- 
1 21 1.19048 
2 24 1.66667 
3 10 2.2 
4 27 2.22222 
------------- 
Total 
------------------------ 
82 
----------------------- 
1.79268 
Video 
------- - --- 
Variance 
- - 
Standard deviation 
- - 
1 
---- --- --------------- 
0.261905 
----------------------- 
0.511766 
2 0.927536 0.963087 
3 0.622222 0.788811 
4 
------------- 
0.641026 
-- --- -- 
0.800641 
-- -- -- 
Total 
-------------- - -- 
0.78365 
------- --- ---- --- 
0.88524 
Video 
-- 
Minimum Maximum 
----------- 
1 
------------------------ 
0.0 
----------------------- 
2.0 
2 0.0 3.0 
3 1.0 3.0 
4 
--------- - 
1.0 
- 
3.0 
- - 
Total 
---- -------------------- 
0.0 
----------------------- 
3.0 
Video 
------------ 
Range 
------------------------- 
Stnd. skewness 
----------------------- 
1 2.0 0.66466 
2 3.0 -1.03833 
3 2.0 -0.526061 
4 
------------ 
2.0 -0.928395 
Total 
------------------------- 
3.0 
----------------------- 
-0.457926 
Video 
------------ 
Stnd. kurtosis 
--- --- - -- 
1 
- -- --------------- 
0.563934 
------------ --------- 
2 -0.51806 
3 -0.693368 
4 -1.35812 
Total -1.56099 
Table 3.29 shows various statistics for the element `relaxing the shoulders' for each 
of the four video recordings. The standardised skewness and/or kurtosis is within the 
range of -2 to +2 for all four video recordings which supports the assumption that the 
data comes from a normal distribution. However, a Kruskal-Wallis test was still 
performed for this data to identify any significant differences. 
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Table 3.30 Kruskal-Wallis Test for the element 'relaxing the shoulders' by video 
recordings 
Video Sample Size Average Rank 
1 21 25.0238 
2 24 39.5 
3 10 51.8 
4 27 52.2778 
Test statistic - 19.5629 P-Value - 0.000209087 
The Kruskal-Wallis test tested the null hypothesis that the medians of scores 
achieved for the element `relaxing the shoulders' within each of the four video 
recordings are the same. Since the P-value is less than 0.05, there is a statistically 
significant difference amongst the medians at the 95.0% confidence level. To 
determine which medians are significantly different from which others, a Box-and- 
Whisker Plot was produced. 
Figure 3.21 A Box-and-Whisker Plot showing the significant differences in median 
scores between each video recording. 
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The Box-and -Whisker Plot shows that there is a significant difference in the median 
scores achieved by subjects at the different video recordings throughout the training 
programme. Unlike the subjects' performance of the element `elevating the 
shoulders' (Figure 3.18) in which subject performance significantly improved 
152 
between video recordings 1 and 2, the subjects appear to have taken longer to 
significantly improve their scores in this element. Figure 3.21 suggests that the 
significant change in performance did not occur until video recordings 3 and 4 which 
implies that more practice was required before this particular element was integrated 
into their new movement patterns. 
Table 3.31 ANOVA Table for the element 'relaxing the shoulders' by video 
recordings 
Analysis of Variance 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
----------------------------------------------------------------------------- 
Between groups 14.6375 3 4.87917 7.79 0.0001 
Within groups 48.8381 78 0.626129 
----------------------------------------------------------------------------- 
Total (Corr. ) 63.4756 81 
The F-ratio in this case equals 7.79259. Since the P-value of the F-test is less than 
0.05, there is a statistically significant difference between the mean perfonnance of 
the element `relaxing the shoulders' from one video recording to another at the 
95.0% confidence level. To determine which means are significantly different from 
which others, Multiple Range Tests were carried out. 
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Figure 3.22 Graphical representation of the ANOVA showing the mean scores 
achieved by subjects at each video recording for the element 'relaxing 
the shoulders' 
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The above figure shows the increase in mean scores achieved by the subjects in the 
performance of the element `relaxing the shoulders' over the 15-week training 
programme. The information indicates that this particular element was not 
particularly well performed in the initial stages of learning Patterning Conditioning 
since the mean scores did not begin to rise from 1 (an unskilled performance) to 2 (a 
smooth performance) until week 11 of the training programme. Personal experience 
has shown that this seems to be a particularly difficult element to learn. The results 
shown here support the perception that although subjects can generally learn quite 
quickly to elevate the shoulders in order to begin the relaxation of the back, they 
seem to have difficulty allowing their shoulders to relax. If the shoulders do not relax 
the subject tends to hinge forwards at the waist and move into a top-heavy movement 
pattern. This research did not investigate why this movement night be found 
difficult, but there are many contributory factors that may include low body 
temperature, shoulder injuries, tension and stress In all of the aforementioned 
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conditions the shoulders tend to be held in a `hitched-up' position and it can be very 
difficult for individuals to let that movement go. 
Table 3.32 Multiple Range Tests for the element 'relaxing the shoulders' by 
video recordings 
------------------------ Method: 95.0 percent LSD 
Video 
----------- 
Count 
----------- 
Mean 
--------------- 
Homogenous Groups 
------------------------- ------------------ 
1 21 1.19048 X 
2 24 1.66667 X 
3 10 2.2 XX 
4 27 2.22222 X 
----------- 
Contrast 
----------- --------------- ------------------------- 
Difference 
------------------ 
+/- Limits 
----------- 
1-2 
----------- --------------- ------------------------- 
*-0.47619 
------------------ 
0.470719 
1-3 *-1.00952 0.60526 
1-4 *-1.03175 0.458353 
2-3 -0.533333 0.592932 
2-4 *-0.555556 0.441945 
3-4 -0.0222222 0.583163 
* denotes a statistically significant difference. 
The multiple comparison procedure determines which means are significantly 
different from which others. An asterisk has been placed next to four pairs, 
indicating that these pairs show statistically significant differences at the 95.0% 
confidence level. Fisher's least significant difference (LSD) procedure was used to 
discriminate amongst the means. The difference in mean scores between video 
recordings 1(day 1) and 2 (week 7) are very slight and the mean subject score for 
performance of the element `relaxing the shoulders' is still within the score range of 
1(unskilled) and 2 (some elements performed smoothly) 
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Table 3.33 Multifactor ANOVA for the element 'relaxing the shoulders' showing 
the effects of both the timings of the video recordings and individual 
subject performance. 
Analysis of Variance for `relaxation of the shoulders' - Type III Sums of Squares 
Source 
----------------- 
Sum of Squares 
--------- ----- - 
Df Mean Square F-Ratio P-Value 
MNIN EFFECTS 
- ---- -- ----- ------------------------------------ 
A: Video 12.2961 3 4.09871 8.57 0.0001 
B: Subject 23.9676 26 0.921829 1.93 0.0221 
RESIDUAL 
----------------- 
24.8705 
------------- - 
52 0.478279 
TOTAL (CORRECTED) 
------------- 
- ------- 
63.4756 
----- 
81 
------------------------------------ 
---- 
All F-ratios are 
---------------------- 
based on the residual 
----- 
mean 
------------------------------------ 
square error. 
In table 3.33 Type III sums of squares (the default) were chosen, the contribution of 
each factor is measured having removed the effects of all other factors. Since two P- 
values are less than 0.05, these factors have a statistically significant effect on the 
performance of `relaxing the shoulders' at the 95.0% confidence level. The effects 
of the timings of the video recordings have been identified previously and indicated 
that with more training, the subject performance improved. Figure 3.23 shows the 
effects of individual subject performance. 
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Figure 3.23 Graphical representation of the Mulitfactor ANOVA showing 
significant differences in individual subject performance. 
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There is a greater variation in the mean scores achieved for the performance of the 
element `relaxing the shoulders'. This supports the findings from the other data 
presented that students appear to have more difficulty integrating this element of 
Patterning Conditioning into their movement pattern compared with the action of 
elevating the shoulders. 
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Element 6 Lowering the bottom 
Table 3.34 Summary Statistics for the element 'lowering the bottom' 
Video 
------------- 
Count 
------------------------ 
Average 
----------------------- 
1 21 1.0 
2 24 1.79167 
3 10 2.1 
4 
------------ 
27 2.25926 
Total 
------------------------- 
82 
----------------------- 
1.78049 
Video 
------------ 
Variance 
--- 
Standard deviation 
1 
---------------------- 
0.7 
----------------------- 
0.83666 
2 0.693841 0.832971 
3 0.766667 0.875595 
4 
------------ 
0.737892 
--- - 
0.859006 
Total 
- -------------------- 
0.938874 
----------------------- 
0.968955 
Video 
---- - 
Minimum Maximum 
- ------ 
1 
------------------------- 
0.0 
----------------------- 
2.0 
2 0.0 3.0 
3 1.0 3.0 
4 
------------ 
0.0 
-------- - - 
3.0 
Total 
------------- - - 
0.0 
----------------------- 
3.0 
Video 
------------ 
Range 
- - 
Stnd. skewness 
1 
-- --------------------- 
2.0 
----------------------- 
0.0 
2 3.0 -1.1176 
3 2.0 -0.288473 
4 
--------- 
3.0 -2.83488 
--- 
Total 
------------------------- 
3.0 
----------------------- 
-1.69963 
Video 
------------ 
Stnd. kurtosis 
1 
------------------------- 
-1.47697 
----------------------- 
2 0.21557 
3 -1.11912 
4 1.9176 
Total -1.27374 
Table 3.34 shows various statistics for the element `lowering the bottom' for each of 
the four video recordings The one-way analysis of variance is primarily intended to 
compare the means of the different levels, listed here under the Average column. 
The standardized skewness and/or kurtosis is outside the range of -2 to +2 for one 
video recording. This indicates some significant non-normality in the data, which 
violates the assumption that the data come from normal distributions. A Kruskal- 
Wallis test was performed to compare the medians instead of the means. 
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Table 3.35 Kruskal-Wallis test for the element 'lowering the bottom' by video 
recordings 
Video Sample Size Average Rank 
1 21 23.5 
2 24 41.0208 
3 10 48.35 
4 27 53.3889 
Test statistic = 21.7838 P-Value - 0.0000723496 
The Kruskal-Wallis Test was used to test the null hypothesis that the medians of 
scores achieved for the performance of `lowering the bottom' within each of the four 
video recordings were the same. Since the P-value is less than 0.05, there is a 
statistically significant difference amongst the medians at the 95.0% confidence 
level. To determine which medians are significantly different from which others, a 
Box-and-Whisker Plot was produced. 
Figure 3.24 A Box-and-Whisker Plot showing significant differences in median 
scores between each video recording 
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This shows that there is a significant difference in the median scores achieved by 
subjects at the different video recordings throughout the training programme. 
However, the most significant differences in median scores were between video 
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recordings 1 (day 1) and 2 (week 7). Although some improvement was seen in the 
median scores between video recordings 2,3 and 4, this is only slight. This particular 
element is difficult to achieve for many subjects in the early stages of learning 
Patterning Conditioning and therefore the results of the subjects' performance of this 
element is not surprising. With continued practice of Specific and Patterning 
Conditioning, performance of this element generally improves. 
Table 3.36 ANOVA Table showing the significant differences between and within 
subject groups, for performance of the element 'lowering the bottom' 
Analysis of Variance 
----------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
----------------------------------------------------------------------------- 
Between groups 20.0053 3 6.66842 9.28 0.0000 
Within groups 56.0435 78 0.718507 
----------------------------------------------------------------------------- 
Total (Corr. ) 76.0488 81 
Table 3.36 shows the F-ratio equals 9.28094. Since the P-value of the F-test is less 
than 0.05, there is a statistically significant difference between the mean bottom from 
one video recording to another at the 95.0% confidence level. To determine which 
means are significantly different from which others, Multiple Range Tests were 
carried out. 
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Figure 3.25 Graphical representation of the ANOVA showing the mean scores 
achieved by subjects at each video recording for the element 
'lowering the bottom' 
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Figure 3.25 shows the increase in mean scores achieved by the subjects at each video 
recording session over the 15-week training programme. Similar to the element 
`relaxing the shoulders' this element was not particularly well performed. However, 
this is not surprising because unless the shoulders fully relax, it is difficult to allow 
that relaxation to continue down the vertebral column, allowing the bottom to be 
lowered. During training programmes, the initial relaxation of the shoulders should 
be emphasised and practiced, in order that subsequent elements of Patterning 
Conditioning may be achieved. It is the movement of lowering the bottom that assists 
in keeping the movement of the body within the base area thereby reducing top- 
heavy movement patterns. 
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Table 3.37 Multiple Range Tests for the element 'lowering the bottom' by video 
recordings 
------------------------ Method: 95.0 percent LSD 
Video 
------------ 
Count 
----------- 
Mean 
-------------- 
Homogenous Groups 
------------------------- ------------------ 
1 21 1.0 X 
2 24 1.79167 X 
3 10 2.1 X 
4 
---------- 
27 
- 
2.25926 x 
- 
Contrast 
---------- --------------- ------------------------- 
Difference 
------------------ 
+/- Limits 
----------- 
1-2 
----------- --------------- ------------------------- 
*-0.791667 
------------------ 
0.504249 
1-3 *-1.1 0.648374 
1-4 *-1.25926 0.491002 
2-3 -0.308333 0.635167 
2-4 -0.467593 0.473426 
3-4 -0.159259 0.624702 
* denotes a statistically significant difference. 
This table applies a multiple comparison procedure, which shows that three pairs of 
means are significantly different from each other. The method currently being used 
to discriminate amongst the means is Fisher's least significant difference (LSD) 
procedure. Again, the differences highlighted are slight, but they still indicate and, 
increasingly significant difference in subject performance between video recording 1 
(day 1) and video recording 4 (week 15). 
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Table 3.38 Multifactor ANOVA for the element `lowering the bottom' showing 
the effects of both the timings of the video recordings and individual 
subject performance. 
Analysis of Variance for the element 'lowering the bottom' - Type III Sums of Squares 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MPIN EFFECTS 
A: Video 15.8146 3 5.27153 8.93 0.0001 
B: Subject 25.3581 26 0.975312 1.65 0.0616 
RESIDUAL 30.6854 52 0.590104 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 76.0488 81 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
The ANOVA table 3.38 decomposes the variability of performance of `lowering the 
bottom' into two components: a between-group component and a within-group 
component. The F-ratio, which in this case equals 9.28094, is a ratio of the between- 
group estimate to the within-group estimate. Since one P-value is less than 0.05, this 
factor has a statistically significant effect on bottom at the 95.0% confidence level 
indicating that the more training the subjects receive, the better their performance. 
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Figure 3.26 Graphical representation of the Multifactor ANOVA showing 
individual subject performance of the element 'lowering the bottom' 
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Figure 3.26 clearly shows that individual subject performance had no statistically 
significant effect on the overall performance of the element `lowering the bottom', 
even though individual subjects may have performed this element poorly on any 
particular day, 
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Element 7 Relaxing the back 
Table 3.39 Summary Statistics for the element `relaxing the back' 
Video 
------------- 
Count 
------------------------ 
Average 
----------------------- 
1 21 1.38095 
2 24 1.875 
3 10 2.2 
4 
----- 
27 2.33333 
-------- 
Total 
------------------------ 
82 
----------------------- 
1.93902 
Video Variance standard deviation 
------------- 
1 
------------------------ 
0.447619 
----------------------- 
0.669043 
2 0.63587 0.797414 
3 0.622222 0.788811 
4 
----- 
0.538462 0.733799 
------- 
Total 
------------------------- 
0.675248 
----------------------- 
0.821735 
Video 
---------- 
Minimum 
- - 
Maximum 
---- ------------ -- 
1 
--- -------------- ------ 
0.0 
---- --- 
2.0 
2 0.0 3.0 
3 1.0 3.0 
4 
-------- 
0.0 3.0 
---- 
Total 
------------------------- 
0.0 
----------------------- 
3.0 
Video 
------------ 
Range 
------------------------- 
Stnd. skewness 
----------------------- 
1 2.0 -1.17112 
2 3.0 -1.77146 
3 2.0 -0.526061 
4 3.0 -2.67612 
------------ 
Total 
------------------------- 
3.0 
----------------------- 
-2.10572 
Video 
------------ 
Stnd. kurtosis 
- 
1 
------------------------- 
-0.46569 
----------------- ----- 
2 1.15788 
3 -0.693368 
4 2.67892 
Total 0.0472708 
This table shows various statistics for back for each of the four video 
recordings. A Kruskal-Wallis test was used to compare the medians instead of 
the means. 
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Table 3.40 A Kruskal-Wallis Test for subject performance of the element 
'relaxing the back' by video recordings 
Video Sample Size Average Rank 
1 21 25.619 
2 24 39.8958 
3 10 48.2 
4 27 52.7963 
Test statistic - 19.308 P-Value - 0.000236101 
The Kruskal-Wallis test tests the null hypothesis that the median score for 
subject performance of `relaxing the back' within each of the four video 
recordings are the same. Since the P-value is less than 0.05, there is a 
statistically significant difference amongst the medians at the 95.0% confidence 
level. To determine which medians are significantly different from which 
others, a Box-and-Whisker Plot was produced. 
Figure 3.27 A Box-and-Whisker Plot showing the significant differences in 
median scores achieved by subjects in their performance of the 
element 'relaxing the back' between video recordings 1(day 1) 
and 4 (week 15) 
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This clearly shows that the subjects' ability to allow their backs to relax 
significantly improved over the 15-week training period. The greatest 
significant difference occurred between video recordings 1(day 1) and 3 (week 
11). 
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Table 3.41 ANOVA Table showing the significant differences between and 
within subject groups, for performance of the element 'relaxing 
the back' 
Analysis of Variance 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
----------------------------------------------------------------------------- 
Between groups 11.5177 3 3.83925 6.94 0.0003 
Within groups 43.1774 78 0.553556 
----------------------------------------------------------------------------- 
Total (Corr. ) 54.6951 81 
The ANOVA table shows that the F-ratio in this case equals 6.93561. Since the 
P-value of the F-test is less than 0.05, there is a statistically significant 
difference between the mean scores achieved by subjects for performing the 
element `relaxing the back' from one video recording to another at the 95.0% 
confidence level. 
Figure 3.28 Graphical representation of the ANOVA showing the significant 
differences in mean scores for subjects' performance of the 
element 'relaxing the back' between video recordings. 
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Figure 3.28 shows clearly that there was a significant improvement in the 
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subjects' ability to relax their backs throughout the 15-week training 
programme, particularly between recordings 1 and 2 also 2 and 4. Although the 
mean score remains around 2 (some element performed smoothly), it is evident 
that some subjects are scoring 3 (skilled performance) by week 15 of the 
training programme, otherwise the mean score at video recording 4 could not be 
achieved. This is particularly interesting because most subjects found it difficult 
to consider letting their backs relax at the beginning of the training period. This 
was, in part, due to the fact that most subjects had been exposed to training 
which recommended keeping the back straight throughout lifting procedures, 
and also to poor postural sitting and standing habits which causes the 
development of adaptive tissues around the back, restricting movement. A 
Multiple Range Test was carried out to determine if there were any other 
significant differences between subject performances at different video 
recordings. 
Table 3.42 Multiple Range Tests for subject performance of the element 
'relaxing the back' by video recordings 
------------------------ Method: 95.0 percent LSD 
Video 
----------- 
Count Mean Homogeneous Groups 
- 
1 
----------- 
21 
-------------- 
1.38095 
-------------------------- 
X 
----------------- 
2 24 1.875 X 
3 10 2.2 xx 
4 
------------ 
27 
-- 
2.33333 x 
Contrast 
------------ 
-------- 
--------- 
--------------- -------------------------- 
Difference 
- --- ---- - - 
----------------- 
+/- Limits 
1-2 
- --------------- ---- -- - - - ------ 
*-0.494048 
------------------ 
0.442599 
1-3 *-0.819048 0.569103 
1-4 *-0.952381 0.430972 
2-3 -0.325 0.557511 
2-4 *-0.458333 0.415544 
3-4 -0.133333 0.548326 
* denotes a statistically significant difference. 
Table 3.42 applies a multiple comparison procedure to determine which means 
are significantly different from which others. The method used to discriminate 
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among the means is Fisher's least significant difference (LSD) procedure. This 
table shows that there were also significant improvements in performance of the 
element between video recordings I and 3 also 1 and 4. 
Table 3.43 Multifactor ANO VA for subject performance of the element 
'relaxing the back' 
Analysis of Variance for the element 'relaxing the back' - Type III Sums of 
Squares 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: Video 9.15212 3 3.05071 6.38 0.0009 
B: Subject 18.3295 26 0.704981 1.48 0.1157 
RESIDUAL 24.8479 52 0.477844 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 54.6951 81 
-------------------------------------------------------------------------------- 
Al1 F-ratios are based on the residual mean square error. 
The ANOVA table (3.43) shows that one P-value is less than 0.05 so this factor 
has a statistically significant effect on back at the 95.0% confidence level. Once 
again, this relates to the timings of the video recordings rather than individual 
subject performance as can be seen from the graphical representation of the 
Multifactor ANOVA in Figure 3.29. 
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Figure 3.29 Graphical representation of the Multifactor ANOVA showing 
individual subject performance of the element 'relaxing the 
back' over the 15-week training period 
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Element 8 Releasing the head last 
Table 3.44 Summary Statistics for the element 'releasing the head last' 
Video 
------------- 
Count 
------------------------ 
Average 
----------------------- 
1 21 0.952381 
2 24 1.5 
3 10 1.9 
4 
------------- 
27 
-- ---------- ----- ---- 
2.14815 
- ---- ---------- ----- 
Total 
- - - 
82 
- - - 
1.62195 
Video Variance Standard deviation 
------------ 
1 
------------------------- 
0.547619 
----------------------- 
0.740013 
2 0.869565 0.932505 
3 1.43333 1.19722 
4 0.823362 0.907393 
------------ 
Total 
------------------------- 
1.02815 
----------------------- 
1.01398 
Video 
------------ 
Minimum 
------------------------- 
Maximum 
----------------------- 
1 0.0 2.0 
2 0.0 3.0 
3 0.0 3.0 
4 
-------- - 
0.0 
-- ---- ---------- ---- 
3.0 
----- - ----- ---- - --- 
Total 
- -- -- 
0.0 
-- - -- - - 
3.0 
Video 
------------ 
Range 
------------------------- 
Stnd. skewness 
----------------------- 
1 2.0 0.144628 
2 3.0 0.350961 
3 3.0 -0.952941 
4 3.0 -1.36839 
------------ 
Total 
------------------------- 
3.0 
----------------------- 
-0.18475 
Video 
------------ 
Stnd. kurtosis 
-------- --- ---- -- ---------- ----- 
1 
-- -- -- -- 
-0.973293 
------- - 
2 -0.709416 
3 -0.567048 
4 -0.700535 
Total -2.04449 
Table 3.44 shows various statistics for the element `releasing the head last' for 
each of the four video recordings. The one-way analysis of variance is 
primarily intended to compare the means of the different levels, listed here 
under the Average column. 
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Table 3.45 Kruskal- Wallis Test for subject performance of the element 
'releasing the head last' by video recordings 
Video Sample Size Average Rank 
1 21 26.381 
2 24 38.6042 
3 10 48.2 
4 27 53.3519 
Test statistic - 17.6234 P-Value - 0.000525933 
The Kruskal-Wallis test tests the null hypothesis that the median scores for 
subject performance of the element `releasing the head last' within each of the 
four video recordings are the same. Since the P-value is less than 0.05, there is a 
statistically significant difference amongst the medians at the 95.0% confidence 
level. To determine which medians are significantly different from which 
others, a Box-and-Whisker Plot was produced. 
Figure 3.30 A Box-and-Whisker Plot showing the differences in median 
scores in subjects' performance between video recordings I (day 
1) and 4 (week 15). 
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Figure 3.30 shows that there is a significant difference in the median scores 
achieved by subjects between video recordings 1 and 2,1 and 3 also 1 and 4. 
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This indicates that subjects were able to achieve a skilled performance of this 
element early on in the training programme as subjects were achieving scores of 
3 (skilled performance) from video recording 2 (week 7) of the training 
programme. 
Table 3.46 ANOVA Table for subjects' performance of the element 
'releasing the head last' both between and within subject 
groups, by vide recordings 
Analysis of Variance 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
----------------------------------------------------------------------------- 
Between groups 18.0207 3 6.0069 7.18 0.0003 
Within groups 65.2598 78 0.836664 
----------------------------------------------------------------------------- 
Total (Corr. ) 83.2805 81 
The ANOVA table decomposes the variance of subjects' performance of the 
element `releasing the head last' into two components. The F-ratio equals 
7.17958, which is a ratio of the between-group estimate to the within-group 
estimate. Since the P-value of the F-test is less than 0.05, there is a statistically 
significant difference between the mean scores achieved for performance of the 
element `releasing the head last' from one video recording to another at the 
95.0% confidence level. To determine which means are significantly different 
from which others, Multiple Range Tests were performed. 
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Table 3.47 Multiple Range Tests for subjects' performance of the element 
'releasing the head last' video recordings 
------------------------ Method: 95.0 percent LSD 
Video Count Mean 
------------ 
Homogeneous Groups 
------------------------- --------------- ------------ 
1 
----------- 
21 
--- 
0.952381 X 
-- 
2 24 1.5 X 
3 10 1.9 XX 
4 27 2.14815 X 
- ------------ 
Contrast 
----------- --------------- ------------------------- 
Difference 
---------------- 
+/- Limits 
----------- 
1-2 
----------- ---------------- ------------------------- 
*-0.547619 
----------------- 
0.544133 
1-3 *-0.947619 0.699657 
1-4 *-1.19577 0.529838 
2-3 -0.4 0.685406 
2-4 *-0.648148 0.510872 
3-4 -0.248148 0.674114 
* denotes a statistically significant difference. 
Table 3.47 applies a multiple comparison procedure to determine which means 
are significantly different from which others. The method used to discriminate 
among the means is Fisher's least significant difference (LSD) procedure. The 
significant differences in performances between video recordings can be seen 
graphically below. 
Figure 3.31 Graphical representation of the ANOVA showing the significant 
differences in mean scores for subjects' performance of the 
element 'releasing the head last' between video recordings. 
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Figure 3.31 shows clearly the significant improvement in performance between 
video recordings 1 and 2, also 1 and 4. 
Table 3.48 Multifactor ANO VA for subject performance of the element 
'releasing the head last' 
Analysis of Variance for the element `releasing the head last - Type III Sums of 
squares 
Source 
----------------- 
Sum of Squares 
---------------------- 
Dt 
----- 
Mean Square F-Ratio P-Value 
------------------------------------ 
MAIN EFFECTS 
A: Video 15.9468 3 5.31561 7.33 0.0003 
B: Subject 27.5399 26 1.05923 1.46 0.1219 
RESIDUAL 
----------------- 
37.7198 
---------------------- 
52 
---- 
0.725382 
------------------------------------- 
TOTAL (CORRECTED) 
----------------- 
83.2805 
---------------------- 
81 
---- ------------------------------------- 
Al1 F-ratios are based on the residual mean square error. 
The ANOVA shows that one P-value is less than 0.05, so this factor has a 
statistically significant effect on the performance of `releasing the head last' at 
the 95.0% confidence level. Again, this significant difference lies in the 
amount of training the subjects have been subjected to, rather than individual 
subject performance as seen in the graphical representation of the ANOVA in 
Figure 3.32. 
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Figure 3.32 Graphical representation of the Multifactor ANOVA showing 
individual subject performance of the element 'releasing the 
head last' over the 15-week training period 
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Figure 3.32 shows that although individual subjects may be performing 
significantly differently from their peers, overall individual subject performance 
does not account for the significant improvement of performance of this 
element over time. 
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Element 9 Keeping the movement down the plumbline 
Table 3.49 Summary Statistics for the element `keeping the movement down 
the plumbline' 
Video Count Average 
------------- 
1 
------------------------ 
21 
----------------------- 
1.38095 
2 24 1.79167 
3 10 2.1 
4 
----- ---- 
27 2.33333 
- - -- 
Total 
------------------------ 
82 
----------------------- 
1.90244 
Video 
----- ---- 
Variance 
- 
Standard deviation 
-- -- 
1 
----------------------- 
0.447619 
----------------------- 
0.669043 
2 0.519928 0.72106 
3 0.766667 0.875595 
4 0.461538 0.679366 
------------ 
Total 
------------------------- 
0.63234 
----------------------- 
0.795198 
Video 
---- - 
Minimum 
- - - - 
Maximum 
- - --- ---- 
1 
------------ - - ---- --- 
0.0 
-- ------------------- 
2.0 
2 1.0 3.0 
3 1.0 3.0 
4 
---- 
1.0 3.0 
-------- 
Total 
------------------------- 
0.0 
----------------------- 
3.0 
Video 
------------ 
Range 
------------------------- 
Stnd. skewness 
----------------------- 
1 2.0 -1.17112 
2 2.0 0.680904 
3 2.0 -0.288473 
4 
----- --- 
2.0 -1.1241 
- - -- 
Total 
------------------------- 
3.0 
----------------------- 
-0.458919 
Video 
---- --- 
Stnd. kurtosis 
- -- -- 
1 
------------------------- 
-0.46569 
----------------------- 
2 -0.91115 
3 -1.11912 
4 
------ ---- 
-0.689429 
- - - 
Total 
------------------------- 
-1.38433 
----------------- ----- 
Table 3.49 shows various statistics for the element `keeping the movement 
down the plumbline' for each of the four video recordings. 
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Table 3.50 Kruskal-Wallis Test for the element 'keeping the movement down 
the plumbline' by video recordings 
Video Sample Size Average Rank 
1 21 27.5476 
2 24 37.9167 
3 10 46.7 
4 27 53.6111 
Test statistic - 17.3654 P-Value - 0.000594398 
The Kruskal-Wallis Test shows that the P-value is less than 0.05, therefore 
there is a statistically significant difference amongst the medians at the 95.0% 
confidence level. To determine which medians were significantly different 
from which others, a Box-and-Whisker Plot was produced. 
Figure 3.33 A Box-and-Whisker Plot showing the significant median scores 
achieved by the subjects for the element 'keeping the movement 
down the plumbline'. 
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Figure 3.33 shows that it took the subjects a little longer to integrate this 
element into their movement pattern. The first significant change in 
performance of this element appears to have occurred between video recordings 
I and 3 and it became more established by video recording 4. Multiple Range 
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Tests were carried out to confirm this finding. 
Table 3.51 Multiple Range Tests for subjects' performance of the element 
'keeping the movement down the plumbline' by video recordings 
------------------------ Method: 95.0 percent LSD 
Video 
------------ 
Count 
----------- 
Mean 
-------------- 
Homogeneous Groups 
-------------------------- ----------------- 
1 21 1.38095 X 
2 24 1.79167 XX 
3 10 2.1 XX 
4 
- 
27 2.33333 X 
- ---------- 
Contrast 
------------ 
----------- 
----------- 
-------------- 
-- -- - 
------------------------- 
Difference 
---------------------- -- 
------------------ 
+/- Limits 
-- - 
1-2 
-------- - - 
-0.410714 
---- ----------- 
0.424994 
1-3 *-0.719048 0.546465 
1-4 *-0.952381 0.413829 
2-3 -0.308333 0.535335 
2-4 *-0.541667 0.399015 
3-4 -0.233333 0.526515 
* denotes a statistically significant difference. 
This table applies a multiple comparison procedure to determine which means 
are significantly different from which others. The method used to discriminate 
among the means is Fisher's least significant difference (LSD) procedure. Table 
3.51 confirms that there were significant improvements in performance of the 
element between video recordings 1 and 3,1 and 4 also 2 and 4. The findings 
from the analysis of this element are reinforced by the findings from the 
element `relaxing the back'. As the subjects' confidence in relaxing their backs 
improved, so too did their ability to keep their body movement within their base 
area, thus reducing the demand for needlessly excessive postural protective 
reflexes. 
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Figure 3.34 Graphical representation of the ANOVA showing the significant 
improvement in subject performance of the element 'keeping the 
movement down the plumbline' by video recordings 
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The plot (Figure 3.34) is typical of learning curve and shows that subject 
performance is improving over the 15-week training period. 
Table 3.52 Analysis of Variance for subjects' performance of the element 
'keeping the movement down the plumbline' by video recordings 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: Video 9.81028 3 3.27009 7.47 0.0003 
B: Subject 17.0377 26 0.655295 1.50 0.1076 
RESIDUAL 22.7731 52 0.437943 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 51.2195 81 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
Since one P-value in the ANOVA table is less than 0.05, this factor has a 
statistically significant effect on the performance of the element `keeping the 
movement down the plumbline' at the 95.0% confidence level. As with all the 
other elements, individual subject performance does not have a significant 
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effect on the scores achieved for performance of this element (Figure 3.35). 
This reinforces the argument that training is the key factor in improved 
performance 
Figure 3.35 Graphical representation of the Multifactor ANOVA showing 
individual performance of the element 'keeping the movement 
down the plumbline' 
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Although some of the subjects may have performed significantly differently 
from one another e. g. subjects 3 and 4, the overall effect of the individual 
performances does not account for the significant differences in mean scores. 
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Element 11 'Relaxing the knees and trunk' 
Table 3.53 Summary Statistics for the element 'relaxing the knees and 
trunk' 
Video Count Average 
------------- 
1 
------------------------ 
21 
----------------------- 
0.285714 
2 24 0.916667 
3 10 0.8 
4 
---- - - 
27 0.925926 
-- ---- - 
Total 
------------------------ 
82 
----------------------- 
0.743902 
Video 
------------- 
Variance 
--- ----- ----- - ---- 
Standard deviation 
----------------------- 
1 
-- -- - - 
0.314286 0.560612 
2 1.38406 1.17646 
3 1.73333 1.31656 
4 
----------- 
1.68661 1.2987 
-- 
Total 
------------------------ 
1.27928 
----------------------- 
1.13105 
Video Minimum Maximum 
------------ 
1 
------------------------- 
0.0 
----------------------- 
2.0 
2 0.0 3.0 
3 0.0 3.0 
4 
- 
0.0 3.0 
----------- 
Total 
------------------------- 
0.0 
----------------------- 
3.0 
video 
------------ 
Range 
------------------------- 
Stnd. skewness 
----------------------- 
1 2.0 3.59259 
2 3.0 1.74614 
3 3.0 1.52744 
4 
------------ 
3.0 
- 
1.76024 
Total 
------------------------ 
3.0 
----------------------- 
4.26735 
Video Stnd. kurtosis 
------------ 
1 
------------------------- 
2.97632 
----------------------- 
2 -0.821603 
3 -0.372402 
4 -1.28082 
Total -0.544947 
Table 3.53 shows various statistics for the element `relaxing the knees and 
trunk' for each of the four video recordings. The standardized skewness and/or 
kurtosis is outside the range of -2 to +2 for one of the video recordings. This 
indicates some significant non-normality in the data, which violates the 
assumption that the data came from normal distributions. A Kruskal-Wallis test 
was therefore used to compare the medians instead of the means. 
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Table 3.54 Kruskal-Wallis Test showing significant differences in the 
median scores for the element 'relaxing the knees and trunk' 
Video Sample Size Average Rank 
1 21 34.7857 
2 24 45.3542 
3 10 40.85 
4 27 43.537 
Test statistic - 3.45348 P-Value - 0.326842 
The Kruskal-Wallis shows that since the P-value is greater than or equal to 
0.05, there is not a statistically significant difference amongst the medians at the 
95.0% confidence level. 
Figure 3.36 Graphical representation of the ANOVA clearly showing no 
significant differences in mean scores between the video 
recordings for the element 'relaxing the knees and trunk' 
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The result for this particular element is not surprising even though it is different 
from all the other elements. This is because during the performance of 
Patterning Conditioning it is unusual for subjects to relax prior to the elevation 
phase of the movement. Subjects rarely require to sustain tension in their 
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muscles during Patterning Conditioning, unlike load handling situations where 
it may be necessary for a handler to hold a position while a second handler 
takes a hold of the load. The low median scores indicate that in general, 
subjects were not performing this element during the video recording of 
Patterning Conditioning. All other statistical tests carried out on this element 
showed the same results. 
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Element 12 Elevating the head first 
Table 3.55 Summary Statistics for the element 'elevating the headfirst' 
Video 
------------- 
Count 
--------------------- 
Average 
-------------------------- 
1 21 1.28571 
2 24 1.875 
3 10 2.4 
4 
------------- 
27 
--- - - - 
2.37037 
Total 
- -- -- ---------- 
82 
-------------------------- 
1.95122 
Video 
------------- 
Variance 
---- - -- 
Standard deviation 
1 
- - ------------ 
0.614286 
-------------------------- 
0.783764 
2 0.461957 0.679674 
3 0.266667 0.516398 
4 
----- 
0.396011 0.629294 
- ------- 
Total 
---------------------- 
0.639566 
---------------------- --- 
0.799729 
Video 
----- 
Minimum Maximum 
------- 
1 
---------------------- 
0.0 
-------------------------- 
2.0 
2 1.0 3.0 
3 2.0 3.0 
4 1.0 3.0 
------------ 
Total 
---------------------- 
0.0 
-------------------------- 
3.0 
Video Range 
1 2.0 
2 2.0 
3 1.0 
4 2.0 
Total 3.0 
Video Stnd. kurtosis 
Stnd. skewness 
-1.07809 
0.311568 
0.625 
-0.994309 
-1.86668 
1 -1.00834 
2 -0.653215 
3 -1.46966 
4 -0.57498 
Total -0.0325792 
This table shows various statistics for the element `elevating the head first' for 
each of the four video recordings. To test the hypothesis that the median scores 
achieved within each of the four video recordings was the same, the Kruskal- 
Wallis test was applied. The results are shown in Table 3.56. 
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Table 3.56 Kruskal-Wallis Test for the element 'elevating the head first' by 
video recordings 
Video Sample Size Average Rank 
1 21 24.4048 
2 24 38.2083 
3 10 53.9 
4 27 53.1296 
Test statistic - 24.2133 P-Value - 0.0000225446 
Since the P-value in the Kruskal-Wallis Test is less than 0.05, there is a 
statistically significant difference amongst the medians at the 95.0% confidence 
level. To determine which medians are significantly different from which 
others, a Box-and-Whisker Plot was produced. 
Figure 3.37 A Box-and-Whisker Plot showing the significant differences in 
median scores achieved in the performance of the element 
'elevating the head first ' by video recordings 
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The above plot shows that there was a significant improvement in performance 
of this element from video recordings I (day 1) and 3 (week 11). Also between 
recordings 2 (week 7) and 3, also 3 and 4 (week 15). It is surprising that this 
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element was not more ably performed by the subjects early on in the training 
programme since all manual handling courses identify that the head should be 
kept erect during load handling. However, in top-heavy movement there is a 
tendency for the head to be kept in a flexed position and not raised to the 
neutral position until the spine is almost in alignment. The results from the 
anlysis of this element tend to suggest that most of the subjects moved in a top- 
heavy manner during handling and moving situations prior to this training 
programme. 
Table 3.57 ANOVA Table for subjects' performance of the element 
'elevating the headfirst' by video recordings 
Analysis of Variance 
Source Sum of Squares Di Mean Square F-Ratio P-Value 
----------------------------------------------------------------------------- 
Between groups 16.1979 3 5.39929 11.83 0.0000 
Within groups 35.607 78 0.4565 
----------------------------------------------------------------------------- 
Total (Corr. ) 51.8049 81 
As table 3.57 shows, the F-ratio equals 11.8276. Since the P -value of the F-test 
is less than 0.05, there is a statistically significant difference between the mean 
scores achieved for the element `elevating the head first' from one video 
recording to another at the 95.0% confidence level. 
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Table 3.58 Multiple Range Tests for the element 'elevating the headfirst' 
video recordings 
------------------------ Method: 95.0 percent LSD 
Video 
- 
Count Mean Homogeneous Groups 
-- --------- 
1 
----------- 
21 
-------------- 
1.28571 
------------------------ 
X 
2 24 1.875 X 
4 27 2.37037 X 
3 
-------- - 
10 2.4 X 
- -- 
Contrast 
----------- -------------- ------------------------ 
Difference 
----------- 
1-2 
----------- --------------- ------------------------ 
*-0.589286 
1-3 *-1.11429 
1-4 *-1.08466 
2-3 *-0.525 
2-4 *-0.49537 
3-4 0.0296296 
* denotes a statistically significant difference. 
----------------- 
+/- Limits 
----------------- 
0.40193 
0.516809 
0.391371 
0.506283 
0.377361 
0.497941 
----------------- 
Table 3.58 applies a multiple comparison procedure to determine which means 
are significantly different from which others. The method used to discriminate 
among the means is Fisher's least significant difference (LSD) procedure. This 
analysis confirms the results of the Kruskal-Wallis test. Interestingly, there is no 
significant difference between video recordings 3 and 4 for this element. This 
would suggest that even at 15-weeks, some subjects were not performing this 
element well. Figure 3.38 gives a graphical representation of these results. 
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Figure 3.38 Graphical representation of the results of the ANOVA for 
subjects' performance of the element 'elevating the head first' by 
video recordings. 
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Figure 3.38 shows that subject performance between video recordings 3 and 4 
remained similar, indicating that some of the subjects were failing to 
demonstrate a skilled performance of this element. 
Table 3.59 Mull ifactor ANOVA for the element 'elevating the headfirst' by 
video and subject 
Analysis of Variance for the element 'elevating the head first'- Type III Sums 
of Squares 
Source 
----------------- 
Sum of Squares 
--------------------- 
Df 
------ 
Mean Square F-Ratio P-Value 
------------------------------------ 
MAIN EFFECTS 
A: Video 13.2388 3 4.41294 13.83 0.0000 
B: Subject 19.0125 26 0.73125 2.29 0.0055 
RESIDUAL 
------------ 
16.5945 52 
- 
0.319125 
------------------ - ------------- ----- 
TOTAL (CORRECTED) 
--------------------- 
51.8049 
----- 
81 
- -- - 
- ----------------- 
All F-ratios are 
--------------------- 
based on the residual 
------ 
mean 
-------------------------------- --- 
square error. 
The Multifactor ANOVA Table 3.59 decomposes the variability of subject 
performance of the element `elevating the head first' into contributions due to 
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various factors. Since two P-values are less than 0.05, these factors have a 
statistically significant effect on the performance of this element at the 95.0% 
confidence level. Therefore, unlike the majority of the elements, individual 
subject performance has in this case, influenced the results. 
Figure 3.39 Graphical representation of the Multifactor ANOVA showing 
that individual subject performance of the element `elevating the 
head first' significantly affected the mean scores. 
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Figure 3.39 shows that several subjects performed this element significantly 
better than their peers. There is no evidence within this research as to why this 
has occurred. 
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Element 13 Finishing the move in a balanced posture 
Table 3.60 Summary Statistics for the element finishing the move in a 
balanced posture 
Video 
------------- 
Count 
------------------------ 
Average 
----------------------- 
1 21 1.47619 
2 24 1.91667 
3 10 2.3 
4 
--- - 
27 2.33333 
---- ----- 
Total 
------------------------ 
82 
----------------------- 
1.9878 
Video 
------------ 
Variance 
---- --- - --- 
Standard deviation 
- - 
1 
-- - -- ---- ----- 
0.461905 
- ------ -------------- 
0.679636 
2 0.514493 0.717282 
3 0.455556 0.674949 
4 
---- -- 
0.384615 0.620174 
--- --- 
Total 
------------------------- 
0.555405 
----------------------- 
0.745255 
Video 
------ -- 
Minimum maximum 
--- - 
1 
------------------------- 
0.0 
----------------------- 
2.0 
2 0.0 3.0 
3 1.0 3.0 
4 
--- 
1.0 3.0 
--------- 
Total 
------------------------- 
0.0 
----------------------- 
3.0 
Video 
------------ 
Range 
------------------------- 
Stnd. skewness 
----------------------- 
1 2.0 -1.79978 
2 3.0 -1.2924 
3 2.0 -0.559823 
4 
------------ 
2.0 
-- 
-0.738834 
Total 
- ---------------------- 
3.0 
----------------------- 
-1.96134 
Video 
------ --- 
Stnd. kurtosis 
- -- 
1 
------------------------- 
-0.0955973 
----------------------- 
2 1.22159 
3 -0.182672 
4 -0.573605 
Total 0.625561 
This table shows various statistics for the element `finishing the move in a 
balanced posture' for each of the four video recordings. 
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Table 3.61 Kruskal-Wallis Test for the element finishing the move in a 
balanced posture' by video recordings 
Video Sample Size Average Rank 
1 21 26.8333 
2 24 39.3125 
3 10 50.5 
4 27 51.5185 
Test statistic - 17.8305 P-Value - 0.000476703 
Table 3.61 indicates that since the P-value is less than 0.05, there is a 
statistically significant difference amongst the medians at the 95.0% confidence 
level. To determine which medians are significantly different from which 
others, a Box-and-Whisker Plot was produced as shown in Figure 3.40. 
Figure 3.40 A Box-and-Whisker Plot showing the significant differences in 
median scores between video recordings for achievement of the 
element 'finishing the move in a balanced posture' 
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This indicates that with regular practice of both Specific and Patterning 
Conditioning, subjects become more aware of their balance and can make the 
necessary minor adjustments to their posture which further reduces the demand 
for needlessly excessive, postural protective reflexes during load handling. This 
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skill is of particular importance when assisting clients to sit in a chair, or when 
moving a load from a higher to a lower surface. 
Table 3.62 ANOVA Table for the subjects' performance of the element 
finishing the move in a balanced posture' by Video 
Analysis of Variance 
Source sum of Squares Of Mean Square F-Ratio P-Value 
----------------- 
Between groups 
------------------ 
9.81638 
------ 
3 
------------------------------------ 
3.27213 7.26 0.0002 
Within groups 
---------------- 
35.1714 
------------------- 
78 
------ 
0.450916 
------------------------------------ 
Total (Corr. ) 44.9878 81 
This ANOVA Table 3.62 shows there is a statistically significant difference 
between the mean balance from one video recording to another at the 95.0% 
confidence level. Multiple Range tests were carried out to discover which 
means were significantly different. 
Table 3.63 Multiple Range Tests for the element finishing the move in a 
balanced posture' by video recordings 
------------------------ 
Method: 95.0 percent LSD 
Video Count Mean Homogeneou 
1 21 1.47619 X 
2 24 1.91667 X 
3 10 2.3 XX 
4 27 2.33333 X 
Homogeneous Groups 
-------------------- 
x 
x 
xx 
x 
Contrast Difference 
--- 
1- 
-------------------- 
2 
------------------------------ 
*-0.440476 
1- 3 *-0.82381 
1- 4 *-0.857143 
2- 3 -0.383333 
2- 4 *-0.416667 
3- 4 -0.0333333 
* denotes a statistically significant difference. 
+/- Limits 
------------------- 
0.399464 
0.513639 
0.388969 
0.503176 
0.375046 
0.494886 
Table 3.63 applies a multiple comparison procedure to determine which means 
are significantly different from which others. The method used to discriminate 
among the means is Fisher's least significant difference (LSD) procedure. As 
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suggested by the Box-and Whisker Plot in Figure 3.39 the significant 
differences in performance were between video recordings 1 and 2,1 and 3 also 
I and 4. A significant difference was also seen between video recordings 2 and 
4. The graphical representation of these results in Figure 3.41 shows the 
differences more clearly. 
Figure 3.41 Graphical representation of the results from the ANOVA 
showing the significant differences in subjects' mean scores for 
the element finishing the move in a balanced posture 'between 
video recordings. 
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Figure 3.41 clearly shows the development of this skill between video 
recordings I and 2, which were seven weeks apart. Further substantial 
development took place between video recordings 2 and 3, which were four 
weeks apart and during which the subjects were on annual leave and therefore 
not attending classes. The continued improvement in performance would 
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support the reflective diary evidence that some subjects continued to practise 
Specific and Patterning Conditioning during that time. 
Figure 3.42 Graphical representation of the Multifactor ANOVA showing 
clearly the effects of individual subject performance on the 
overall achievement of the element finishing the move in a 
balanced posture' 
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Figure 3.42 clearly shows the variance in subject performance of the element 
`finishing the move in a balanced posture'. There is no evidence in this research 
to indicate why this variation in performance between subjects has occurred. 
However, a possible reason for this could be that some of the subjects were 
concentrating so hard on trying to `feel' the correctness of the move while they 
were being video recorded that they actually created more sustained tension 
than required for the movement. 
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The overall results of the NMA-to-EHM checklist analysis show that all the 
subjects in the Experimental Group improved their performance significantly 
during the 15-week period from the first to the final video recording. Every 
subject performed all the elements of the core pattern of movement, to a greater 
or lesser degree of proficiency, unlike the pilot study, where some elements 
were not performed at all, even at the last video session. . The Analysis of 
Variance results (ANOVA) clearly show a significant improvement in 
performance level of each element from recording I to recording 4, mirroring a 
typical learning curve. For the majority of the elements, the greatest change in 
performance level took place between video recordings 1 (day 1) and 2 (week 
7). This is clearly seen in the Box-and-Whisker results for the following 
elements: softening the knees, elevating the shoulders, relaxing the shoulders, 
lowering the bottom, softening the back, releasing the head last, head leads the 
move and ending the movement in balance. For the remaining two elements 
(moving the feet into an appropriate position and keeping the movement down 
and up the plumbline) the change took place slowly over the 15-week period. 
These elements are perhaps the most difficult to learn as they require greater 
kinesthetic awareness to feel the correctness of the move. 
The results for video recordings 1 and 2 are not unexpected as the subjects were 
learning something new and were able to perform the elements, but in an 
unskilled manner. However, the results clearly show that over the 15-week 
period, the students were able to retain the new movement pattern and develop 
a greater proficiency in its performance, developing a fluidity of movement that 
was not seen in the subjects in the pilot study. 
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Between recordings 2 (week 7) and 3 (week 11) the students were on annual 
leave for three weeks. During this time the subjects had been encouraged to 
continue practicing both Neuromuscular Specific and Patterning Conditioning. 
All the subjects had been given a video tape recording of the ideal performance 
of Patterning Conditioning and were asked to use this model video recording as 
an aide memoire while practicing at home. The subjects were video recorded on 
their return to University. Unfortunately, only 10 subjects turned up for this 
data collection. Interestingly, there was no major deterioration in the 
performance of the elements, and some subjects had improved their 
performance. This result may have been different if all the students had turned 
up. However, when reading the students reflective diaries it became apparent 
that some of the students had continued to practise Specific and Patterning 
Conditioning and some had looked at the tapes that had been given to them 
during the vacation period. 
The elements that showed the least improvement in performance following the 
three-week holiday were elevating the shoulders (Figure 3.28) and releasing the 
head last (Figure 3.39). By video recording 4 (week 15), the performance of 
these elements had improved again indicating that some neuromuscular 
retention of the movement pattern had occurred and with appropriate practice, 
could be developed to a similar, if not higher, performance level. More 
importantly, no significant deterioration in performance of any of the elements 
was detected following the vacation period. 
Individual subject performance had only a slight effect on the overall results 
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with some subjects performing poorly on particular occasions. The data does 
not indicate why this might be so and there are many reasons that may affect 
subject performance such as time of day, physical or emotional well-being. The 
interesting point to note is that no subject continually performed poorly. This 
suggests that all subjects were capable of learning Patterning Conditioning, 
whatever their physical condition might be. One of the major criticisms voiced 
about the Approach is that staff with particular physical characteristics such as 
obesity, being tall or having a previous injury precludes them from learning the 
Approach. These results would indicate that this is not necessarily the case. 
They may just require a longer period of training. 
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3.3.5 Results from the Physical Characteristics Questionnaire 
In order to address the question of physical characteristics influencing the 
ability of subjects to learn the NMA-to-EHM, the subjects in the Experimental 
Group were asked to complete a Physical Characteristics Questionnaire 
(Appendix 7) at the commencement of the research. The questionnaire was 
given to all subjects (n=27) however, as it was not compulsory to answer every 
question, the number of responses to each question varied. As the questionnaire 
sought personal information, subjects were informed that they were under no 
obligation to answer questions that they felt were intrusive, in order to maintain 
confidentiality, even though the questionnaires were submitted anonymously. A 
full summary of the results can be found in Appendix 14. The data produced 
from the answers given by the subjects to the Physical Characteristics 
Questionnaire were subjected to the same robust statistical analysis as the 
NMA-to-EHM checklist results (section 3.3.4), using the same statistical 
packages. The analysis examined the differences in performances between 
subjects with different physical characteristics. Each element of the NMA-to- 
EHM checklist (Appendix 6) was tested against the Physical Characteristics 
Questionnaire results and the significant results have been presented here. 
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Ouestion I Gender 
Gender only had a significant effect on the ability of subjects to perform the 
element `elevation of the shoulders'. 
Table 3.64 ANOVA for the element 'elevating the shoulders' by factors 
gender and video 
Analysis of Variance for elevation of shoulders - Type III Sums of Squares 
Source Sum of Squares 
----- 
Df 
----- 
Mean Square F-Ratio P-Value 
------------------------------------ ----------------- 
MAIN EFFECTS 
----------------- 
A: Video 10.3416 3 3.44722 12.06 0.0000 
B: Gender 1.21128 1 1.21128 4.24 
0.0430 
RESIDUAL 21.1436 
- 
74 
----- 
0.285124 
------------------------------------ ----------------- 
TOTAL (CORRECTED) 
----------------- 
--------------------- 
33.1899 
---------------- -- -- 
78 
----- ------------------------------------ 
All F-ratios are 
- - 
based on the residual mean square error. 
The ANOVA Table 3.64 shows that two P-values are less than 0.05 so these 
factors have a statistically significant effect on the performance of the element 
at the 95.0% confidence level. This table indicates that over the 15-week 
training period, women performed this element more successfully than men. It 
is worth noting that the P-value for the effects of gender is only just under 
0.05% indicating that the greater effect on performance is that of the training. 
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Figure 3.43 Graphical representation of the Multifactor ANOVA for the 
element 'elevation of shoulders' by the factors gender and video 
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Figure 3.43 shows that over the 15-week training period female subjects were 
more able to integrate the element `elevating the shoulders' into their movement 
pattern than males. Although there were many more women taking part in the 
research than men, the results indicate that women find this element easier to 
perform than men. This may be due to a female trait as women often hitch their 
shoulders in order to keep underwear straps on their shoulders, or to loosen 
clothing that has become tight around the back in order to allow a stretch. This 
movement should not be confused with the sustained movement of keeping 
shoulder bags on one shoulder. Many people, predominantly women, have one 
shoulder permanently held higher than the other because of the sustained effort 
required to keep the bag on the shoulder. In such cases, adaptive shortening of 
the muscle fibres has occurred and the range of movement in that shoulder can 
become restricted. Males tend to have greater muscle bulk over their shoulders 
than females, often with increased contractility of the muscle fibres. The 
shoulders become tighter as a result of the loss of elasticity, sensitivity and 
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reciprocal relaxation in the muscles. The effect of developing muscle bulk, 
through sports training or poor handling and moving techniques, without 
maintaining elasticity in the muscles reduces their ability to perform the 
elevation and relaxation of the shoulders smoothly and efficiently. Also, it can 
be more difficult to see a small movement in the shoulders carrying carrying a 
large muscle bulk. 
Question 2 Age 
Age had a significant effect on the performance of several of the elements of 
Patterning Conditioning as identified in the NMA-to-EHM checklist. Subjects 
identified their ages as falling within the following age bands. 
1) 17-22yrs 
2) 23 - 28 yrs 
3) 29-34yrs 
4) 35 - 40 yrs 
5) 41- 46 yrs 
Table 3.65 Analysis of variance for the element 'softening the knees' by the 
factors age and video 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: Age 3.46747 4 0.866867 3.03 0.0231 
B: Video 12.0035 3 4.00118 13.96 0.0000 
RESIDUAL 20.3441 71 0.286536 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 36.6835 78 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
In Table 3.65 it can be seen that the P-value of the F-test is less than 0.05 for 
two factors indicating that both factors have a statistically significant effect on 
the performance of the element. To determine which means were are 
significantly different from which others, Multiple Range Tests were carried 
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out. However, the P-value for the age factor is greater than the P-value for the 
video factor suggesting again that training has a greater effect than age on the 
ability to learn Patterning Conditioning. 
Table 3.66 Multiple Range Tests for the element 'softening the knees' by the 
factor age 
Method: 95.0 percent LSD 
Age 
--- 
Count LS Mean Homogenous Groups 
- 
3 
------- ------------ 
16 
------------- 
1.82516 
------------------------- 
X 
------------------- 
1 13 1.93729 XX 
4 16 1.94159 XX 
5 22 2.21851 XX 
2 
--- ------- 
12 2.43355 X 
- 
Contrast 
- 
----------- -------------- ------------------------- 
Difference 
------------------- 
+/- Limits 
-- 
1- 
-------- 
2 
----------- -------------- ------------------------- 
*-0.496268 
------------------- 
0.427279 
1- 3 0.11212 0.398539 
1- 4 -0.00430303 0.398539 
1- 5 -0.281223 0.373383 
2- 3 *0.608388 0.407598 
2- 4 *0.491965 0.407598 
2- 5 0.215045 0.383037 
3- 4 -0.116423 0.377362 
3- 5 *-0.393344 0.35069 
4- 5 -0.27692 0.35069 
" denotes a statistically significant difference. 
The analysis in Table 3.65 indicates that age appears to have a significant effect 
on performance over the course of the 15-week training programme. Subjects in 
age group 2 appear to be performing significantly better than all the other age 
groups apart from the subjects in age group 5. There are no significant 
differences found between the performances of subjects in age groups 1 and 3, 
3 and 4, also 4 and 5 although there is a significant difference found between 
age groups 3 and 5. The results clearly indicate that subjects in age groups 23 - 
28 years and 41 - 46 years are performing significantly better than their peers 
with the best performance coming from the younger of the two age groups. A 
graphical representation of the ANOVA shows this more clearly. 
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Figure 3.44 Graphical representation of the ANOVA showing the effects of 
age on performance of the element 'softening the knees' 
Means and 95.0 Percent LSD 
6. w 2.8 
2.6 
2.4 
2.2 
2 
1.8 
1.6 
12345 
Age Groups 
LSD least significant difference 
Age Groups 1) 17 - 22 yrs 
2) 23 - 28 yrs 
3) 29-34yrs 
4) 35-40yrs 
5) 41 -46yrs 
The graphical representation of the data shows clearly that subjects in the age 
groups 2 and 5 performed the element `softening the knees' better than the other 
age groups. Quite why this is the case is unclear. It may be that subjects in the 
younger age group have less adaptive tissue around their knees and are 
therefore more able to unlock, or soften their knees and that as subjects get 
older, they are more willing to try and change habits of a lifetime in order to 
improve their quality of life. However, a similar pattern of results is seen with 
the next element, which is `appropriate positioning of the feet'. 
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Table 3.67 ANO VA Table for the element `appropriate positioning of the 
feet' by the factors age and video 
Analysis of Variance for feet - Type III Sums of Squares 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: Age 8.10566 4 2.02642 4.47 0.0028 
B: Video 11.7442 3 3.91473 8.64 0.0001 
RESIDUAL 32.183 71 0.453281 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 52.3797 78 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
Table 3.67 decomposes the variance of the element ` appropriate positioning of 
the feet' by the factors age and video. Since the P-value of the F-test is less than 
0.05 for both factors there is a statistically significant difference between the 
mean score for the performance of this element from one level to the other at 
the 95.0% confidence level. Again the P-value for the factor `video' is smaller 
than the P-value for the factor `age' suggesting that it is the length of the 
training programme which is of greater influence that the effects of age in 
learning this element. To show the information more clearly, a graphical 
representation of the ANOVA was produced as well as determining which 
means are significantly different from which others by carrying out Multiple 
Range Tests. 
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Figure 3.45 Graphical representation of the ANOVA showing the effects of 
age on the performance of the element 'appropriate positioning 
of the feet' 
Means and 95.0 Percent LSD 
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This graphical representation of the ANOVA shows clearly that a similar 
pattern to the one obtained for the element `softening the knees' has been 
found. It can be argued that the subjects in the age groups 2 and 5 are 
performing this element better because they are experiencing the sequential 
relaxation of the muscles from the knees up through the thighs to the pelvic 
area, which enables the feet to be moved more easily. This would tend to be 
supported by the evidence from age group 3. As with the element `softening the 
knees', subjects in age group 3 are performing the element `appropriate 
positioning of the feet' least well. 
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Table 3.68 Multiple Range Tests for the element 'appropriate positioning of 
the feet' by factor age 
------------------------ Method: 95.0 percent LSD 
Age Count LS Mean Homogenous Groups 
3 16 1.37615 x 
4 16 1.85646 x 
1 13 1.88611 xx 
5 22 2.04636 xx 
2 12 2.4182 x 
------------ 
Contrast 
--------- -------------- -------------------- 
Difference 
------------------------- 
+/- Limits 
--- 
1- 
-------- 
2 
---------- -------------- -------------------- 
-0.532092 
------------------------- 
0.537409 
1- 3 *0.509958 0.501262 
1- 4 0.0296509 0.501262 
1- 5 -0.16025 0.469622 
2- 3 *1.04205 0.512656 
2- 4 *0.561743 0.512656 
2- 5 0.371842 0.481765 
3- 4 *-0.480307 0.474627 
3- 5 *-0.670208 0.441081 
4- 5 -0.189901 0.441081 
* denotes a statistically significant difference. 
Table 3.68 clearly identifies that subjects in age group 3 were performing 
significantly less well than the subjects in all the other age groups. In fact, there 
is no significant difference between subject performance in age groups 1,4 and 
5 indicating that these subjects were performing this element within similar 
scoring ranges. This trend in subject performance related to age groups also 
continued throughout the following element `elevation of the shoulders'. 
Table 3.69 ANOVA for the subject performance of the element `elevating the 
shoulders' by the factors age and video 
Analysis of Variance for elevation of shoulders - Type III Sums of Squares 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: Age 4.32533 4 1.08133 4.26 0.0038 
B: Video 10.0413 3 3.34709 13.16 0.0000 
RESIDUAL 18.0295 71 0.253937 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 33.1899 78 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
Table 3 69 decomposes the variance of the element `elevation of the shoulders' 
by the factors age and video. Since the P-value of the F-test is less than 0.05 for 
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both factors there is a statistically significant difference between the mean score 
for the performance of this element from one level to the other at the 95.0% 
confidence level. The P-value for the factor `video' is once again smaller than 
the P-value for the factor `age' suggesting that it is the length of the training 
programme which is of greater influence that the effects of age in learning this 
element. To show the information more clearly, a graphical representation of 
the ANOVA was produced as well as determining which means are 
significantly different from which others by carrying out Multiple Range Tests. 
Figure 3.46 Graphical representation of the ANOVA for subject performance 
of the element 'elevating the shoulders' by factors age and video 
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Figure 3.46 clearly shows the continuing trend for age to have a significant 
effect on the performance of the elements of Patterning Conditioning, in this 
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case, the initial elevation of the shoulders. Once again, subjects in age group 3 
were performing significantly less well than their peers. The results were 
further analysed using Multiple Range tests to discover which means were 
significantly different from which others. 
Table 3.70 Multiple Range Tests for subjects' performance of the element 
'elevating the shoulders' by the factor age 
Multiple Range Tests for elevation of shoulders by Age 
------------------------------------------------------ 
Method: 95.0 percent LSD 
Age 
---- -------- 
Count 
-- 
LS Mean Homogenous Groups 
------------ -- - - 
3 
-------- 
16 
-------------- 
1.8195 
---- -- - --- 
X 
---- -------------- 
4 16 1.93843 XX 
1 13 2.01601 XX 
5 22 2.265 XX 
2 
---- - - 
12 2.50933 X 
--- --- 
Contrast 
- - 
---------- -------------- ------------------------- 
Difference 
------------------- 
+/- Limits 
- - 
1- 
-------- 
2 
---------- -------------- ------------------------- 
"-0.493321 
------------------- 
0.402239 
1- 3 0.196512 0.375184 
1- 4 0.0775793 0.375184 
1- 5 -0.24899 0.351502 
2- 3 *0.689833 0.383712 
2- 4 "0.570901 0.383712 
2- 5 0.244331 0.36059 
3- 4 -0.118932 0.355248 
3- 5 "-0.445502 0.330139 
4- 5 -0.32657 0.330139 
* denotes a statistically significant difference. 
Table 3.70 shows that there are statistically significant differences at the 95.0% 
confidence level. Fisher's least significant difference (LSD) procedure was used 
to discriminate among the means. These results clearly show that subjects in the 
age group 23 - 28 years are performing significantly better than their peers, 
apart from those in age group 41-46, whereas the subjects in age group 29 - 34 
years are continuing to perform significantly less well than their peers. There is 
no explanation as to why this should be the case. 
When data for the element `finishing the move in a balanced posture' was 
examined the same trend was found. The performance of subjects in age group3 
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was significantly poorer than their peers. This is seen in the following analysis. 
Table 3.71 ANOVA for the subject performance of the element finishing the 
move in a balanced posture' by the factors age and video 
Analysis of Variance for balance - Type III Sums of Squares 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: Age 6.06035 4 1.51509 3.74 0.0081 
B: Video 8.65495 3 2.88498 7.12 0.0003 
RESIDUAL 28.7504 71 0.404935 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 44.0 78 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
Table 3 71 shows that the P-value of the F-test is less than 0.05 for both factors 
so there is a statistically significant difference between the mean score for the 
performance of this element from one level to the other at the 95.0% confidence 
level. The P-value for the factor `video' is smaller than the P-value for the 
factor `age' suggesting that it is the length of the training programme which is 
of greater influence than the effects of age in learning this element. To show the 
information more clearly, a graphical representation of the ANOVA was 
produced in Figure 3.47. 
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Figure 3.47 Graphical representation of the ANOVA for subjects' 
performance of the element finishing the move in a balanced 
posture' 
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These results are not surprising because subjects who are having difficulty 
achieving the elements at the beginning of Patterning Conditioning are less 
likely to be able to achieve the elements at the end of the NMA-to-EHM 
checklist. 
It is evident from all the results presented from the analysis of the effects of age 
group that subjects in age group 3 were not performing Patterning Conditioning 
well. They were therefore more likely to be moving in a top-heavy manner that 
would ultimately affect their ability to keep their balance at the end of the 
move. However, further research would be required to discover if these 
particular findings relate to the wider population, as there were only four 
subjects within the age group 29-34 years. Also, why the six subjects in age 
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group 2,23 - 28 years, performed significantly better than their colleagues 
requires further investigation. 
Question 3 Height 
The effect of subject's height on performance of Patterning Conditioning was 
examined. However, there was only one significant result produced and that 
was for the performance of the element ` finishing the move in balance'. 
Table 3.72 ANOVA for the subjects' performance of the element 'finishing 
the move in a balanced posture ' by factors height and video 
Analysis of Variance for the element `finishing the move in balance' - Type III 
sums of Squares 
----------------- -------------------- ------- ---------------- ---------- ---------- 
Source 
----------------- 
Sum of Squares 
-------------------- 
Df 
------- 
Mean Square 
--------------- 
F-Ratio 
----------- 
P-Value 
---------- 
MAIN EFFECTS 
A: Height 3.69498 3 1.23166 2.85 0.0433 
B: Video 8.20778 3 2.73593 6.33 0.0007 
RESIDUAL 
----------------- 
31.1157 
-- 
72 0.432163 
------------- ----------- -------- 
TOTAL (CORRECTED) 
----------- 
------------------ 
44.0 
------- 
78 
-- 
- - --- 
-- 
--- ------ 
All F-ratios are 
--------------------------- 
based on the residual mean 
-------- - ---- 
square error. 
-- ------ - ------ 
Table 3 72 decomposes the variance of the element `finishing the move in a 
balanced posture' by the factors height and video. Since the P-value of the F- 
test is less than 0.05 for both factors there is a statistically significant difference 
between the mean score for the performance of this element from one level to 
the other at the 95.0% confidence level. The P-value for the factor `video' is 
once again smaller than that for the `height' factor suggesting that it is the 
length of the training programme which is of greater influence that the effects 
of height in learning this element. To show the information more clearly, a 
graphical representation of the ANOVA was produced in Figure 3.47. 
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Figure 3.48 Graphical representation of the ANOVA for subjects' 
performance of the element finishing the move in a balanced 
posture' by the factors age and video 
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Only the height ranges 2 to 5 have been included in the ANOVA since no 
subjects fell into the first or last height categories. Figure 3.48 clearly shows 
that subjects in the height range 3 were significantly better than their peers at 
keeping their balance at the end of the Patterning Conditioning. Table 3.73 
gives the statistical analysis of which of the above means are significantly 
different from which others. 
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Table 3.73 Multiple Range Tests for the subjects' performance of the 
element finishing the move in a balanced posture' by the factor 
height 
-------------------------------------------------------------------------------- Method: 95.0 percent LSD 
Height Count LS Mean Homogenous Groups 
-------------------------------------------------------------------------------- 
4 24 1.84822 x 
5 9 1.84958 XX 
2 20 1.85477 X 
3 
----- - 
26 2.31705 X 
---- -- 
Contrast 
------------ 
--------- 
- - --- - 
--------------- 
- - ---- 
--------------------- 
Difference 
----- - 
----------------------- 
+/- Limits 
2-3 
- - - --- ----- - -- ------------- 
*-0.462289 
----------------------- 
0.389772 
2-4 0.00654862 0.39677 
2-5 0.00518794 0.526012 
3-4 *0.468837 0.370959 
3-5 0.467477 0.506826 
4-5 -0.00136067 0.512228 
* denotes a statistically significant difference. 
Table 3.73 applies a multiple comparison procedure to determine which means are 
significantly different from which others. The bottom half of the table shows the 
estimated difference between each pair of means. An asterix has been placed next to 
two pairs, indicating that these pairs show statistically significant differences at the 
95.0% confidence level. At the top of the table three homogenous groups are identified 
using columns of Xs. Within each column, the levels containing Xs form a group of 
means within which there are no statistically significant differences. The method used 
to discriminate among the means is Fisher's least significant difference (LSD) 
procedure. These results clearly indicate that those subjects in the height range of 1.61 
- 1.70m (5ft 3.5ins to 5ft lins) are significantly more able to keep their balance. This 
may be due to the fact that most working heights suit people whose height falls into 
this range therefore it is easier for them to keep their balance. They may therefore have 
a better innate awareness of their balance. Often smaller people require to reach up to 
working surfaces and therefore may feel their weight being transferred onto the front of 
their feet, conversely, tall people often have to bend over to reach working surfaces 
which again jeopardises their ability to keep their balance. This may mean that a longer 
time must be spent with either very small or very tall individuals at the beginning of 
the training to help them develop a greater sensory awareness of their balance through 
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the soles of their feet. 
Question 4 Weight 
All the subjects were asked to identify their weight range and they were given a 
choice of the following categories. 
1 under 50 kilos (nom) 
2 50-55 kilos (n=3) 
3 56-61 kilos (n=5) 
4 62-67 kilos (n=11) 
5 68-73 kilos (nom) 
6 74-79 kilos (n=2) 
7 80-85 kilos (n=2) 
8 86-91 kilos (n=1) 
9 over 91 kilos (n=2) 
Subjects' performance of each element was analysed by this factor and the 
significant results are presented here. The performance of several of the 
elements of Patterning Conditioning was significantly affected by subjects' 
weight. However, in some of the weight ranges there were very small numbers 
of subjects and so it is difficult to draw robust conclusions from the data. The 
results can only suggest potential trends. 
Table 3.74 ANOVA for subjects' performance of the element 'softening the 
knees' by the factors weight and video 
Analysis of Variance for the element `softening the knees' - Type III Sums of 
Squares 
----------------- ------ ---- - - - - - 
Source 
----------------- 
- -- ------ 
Sum of Squares 
-- 
---- -- 
Df 
- -- -- -------- 
Mean Square 
--------- 
F-Ratio 
----------- 
P-Value 
MAIN EFFECTS 
------------------ ------- ---------------- --------- ----------- 
A: Weight 9.83076 6 1.63846 2.91 0.0136 
B: Video 11.8038 3 3.93459 7.00 0.0004 
RESIDUAL 
------------ 
38.802 69 0.562348 
----- 
TOTAL (CORRECTED) 
-------------------- 
62.7595 
------- 
78 
--------------- ---------- 
- 
----------- 
----------------- 
All F-ratios are 
--------------------------- 
based on the residual mean 
--------------- 
square error. 
---- ----- ----------- 
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Table 3.74 decomposes the variance of the element `softening the knees' by the 
factors weight and video. Since the P-value of the F-test is less than 0.05 for 
both factors there is a statistically significant difference between the mean score 
for the performance of this element from one level to the other at the 95.0% 
confidence level. The P-value for the factor `video' is smaller than that for the 
`weight' factor which suggests that it is the length of the training programme 
which is of greater influence that the effects of weight in learning this element. 
To show the information more clearly, a graphical representation of the 
ANOVA was produced. 
Figure 3.49 Graphical representation of the ANOVA for subjects' 
performance of the element 'softening the knees' by the factor 
weight 
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Weight categories I and 5 have been omitted from this graphical representation 
of the ANOVA since there were no respondents in these categories. Figure 3.49 
shows the variation in standard of this performance amongst subjects between 
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each weight range as well as within each weight range. Subjects in weight 
ranges 2,3,4 and 6 were performing the element `softening the knees' 
significantly better than their colleagues in the heavier weight ranges. Because 
of postural habit of standing with both knees locked or having one knees locked 
with the majority of the body weight being borne through the sole of the foot on 
that side, many people experience a sensation that their legs will not support 
their body weight during the initial stages of learning this movement. This is a 
natural response while the new motor engram is being developed. Heavier 
people may have a tendency to develop more adaptive tissue around the knee 
joint because of the weight that is being constantly transferred through the 
knees. It is therefore not surprising to find subjects in the heavier weight ranges 
experiencing greater difficulty in the execution of the this movement. 
A similar trend was seen when a graphical representation of the results for 
subjects' performance of the element `relaxing the shoulders' was produced 
Table 3.75 ANO VA for subjects 'performance of the element 'relaxing the 
shoulders' by the factors weight and video 
Analysis of Variance for the element 'relaxing the shoulders'- Type III Sums of 
Squares 
-------------------------------------------------------------------------------- 
Source Sum of Squares Dt Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: Weight 9.83076 6 1.63846 2.91 0.0136 
B: Video 11.8038 3 3.93459 7.00 0.0004 
RESIDUAL 38.802 69 0.562348 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 62.7595 78 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
Table 3.75 decomposes the variance of the element `relaxing the shoulders' by 
the factors weight and video. Since the P-value of the F-test is less than 0.05 for 
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both factors there is a statistically significant difference between the mean score 
for the performance of this element from one level to the other at the 95.0% 
confidence level. The P-value for the factor `video' is smaller than that for 
`weight' which suggests that it is the length of the training programme which is 
of greater influence than the effects of subject's weight in learning this element. 
To show the information more clearly, a graphical representation of the 
ANOVA was produced. 
Figure 3.50 Graphical representation of the ANOVA showing subjects' 
performance of the element 'relaxing the shoulders' by the factor 
weight 
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Figure 3.50 shows the range of mean scores achieved by subjects within and 
between each weight range. Multiple Range Tests were carried out to discover 
which means were significantly different from which others (Table 3.76) 
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Table 3.76 Multiple Range Tests for subjects' performance of the element 
'relaxing the shoulders' by the factor weight 
Multiple Range Tests for `relaxing the shoulders' by Weight 
------------------------ Method: 95.0 percent LSD 
Weight 
---------- 
Count 
-- - 
LS Mean 
7 
-- -------- 
6 
---------- 
1.09507 
2 11 1.29866 
9 6 1.76174 
8 3 1.76174 
4 31 1.88649 
3 15 2.01023 
6 7 2.49207 
Homogenous Groups 
X 
X 
xx 
xx 
x 
X 
X 
--------------------------------------------------- 
Contrast Difference 
2- 3 *-0.711573 
2- 4 *-0.587831 
2- 6 *-1.19342 
2- 7 0.203585 
2- 8 -0.463082 
2- 9 -0.463082 
3- 4 0.123742 
3- 6 -0.481845 
3- 7 *0.915157 
3 -8 0.248491 
3 -9 0.248491 
4 -6 -0.605587 
4 -7 *0.791416 
4 -8 0.124749 
4 -9 0.124749 
6 -7 *1.397 
6 -8 0.730336 
6 -9 0.730336 
7 -8 -0.666667 
7 -9 -0.666667 
8 -9 0.0 
* denotes a statistically significant difference. 
---------------------- 
+/- Limits 
---------------------- 
0.593853 
0.525027 
0.723311 
0.759254 
0.974409 
0.759254 
0.47053 
0.68478 
0.722641 
0.94616 
0.722641 
0.626032 
0.667235 
0.90455 
0.667235 
0.832303 
1.03234 
0.832303 
1.05784 
0.863722 
1.05784 
At the top of the Table 3.76 three homogenous groups are identified using 
columns of Xs. Within each column, the levels containing Xs form a group of 
means within which there are no statistically significant differences. The 
method used to discriminate among the means is Fisher's least significant 
difference (LSD) procedure. The results show that the subjects in weight ranges 
2 (50-55 kilos) and 7 (80-85 kilos) were performing the element least well. 
However, with the numbers being so small, it is difficult to draw any other 
conclusions. Likewise with the element `lowering the bottom', weight appears 
to be a significant factor in the performance of this element, however, small 
numbers prevent any robust conclusions being drawn from the analysis. A 
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graphical representation of the results for the element `lowering the bottom' has 
been included in Figure 3.50 
Figure 3.51 Graphical representation of the ANOVA for subjects' 
performance of the element 'lowering the bottom' by the factor 
weight 
Means and 95.0 Percent LSD 
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0.9 ýýýýýýý 2346789 Weight Ranges 
LSD least significant difference 
1. under 50 kilos (nom) 4.62-67 kilos (n=11) 7.80-85 kilos (n=2) 
2.50-55 kilos (n=3) 5.68-73 kilos (nom) 8.86-91 kilos (n=1) 
3.56-61 kilos (n=5) 6.74-79 kilos (n=2) 9. over 91 kilos (n=2) 
This shows that subjects in weight ranges 2,7,8 and 9 tend to be achieving 
lower mean scores for the element `lowering the bottom' than their peers in 
weight ranges 4,5 and 6. However, it is interesting to note that subjects in 
weight ranges 2 and 7, who had difficulty in relaxing their shoulders, seem to 
be having difficulty lowering their bottom. As the relaxation down the spine is 
sequential, it is perhaps not surprising that if the subjects are not fully relaxing 
their shoulders, they will be less able to allow the relaxation to spread down the 
back which will allow the bottom to be lowered. Conversely, those subjects in 
weight range 6 (74-79 kilos) who were achieving higher mean scores than their 
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peers in their performance of the element `relaxing the shoulders' also achieved 
higher mean scores in the element `lowering the bottom'. This supports the 
notion that skilled performance in the earlier elements of Patterning 
Conditioning makes for skilled performance in the latter elements. The trend for 
subjects in weight range 6 to continue to perform elements of Patterning 
Conditioning better than their peers can be seen in the following graphical 
representations of the ANOVA as shown in Figure 3.52 carried out the by the 
factor weight. It also shows that the subjects in weight range 6 are achieving 
higher mean scores than their colleagues. 
Figure 3.52 Graphical representation of the ANOVA for subjects' 
performance of the element 'releasing the head last' by the 
factor weight 
Means and 95.0 Percent LSD 
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Weight 
LSD least significant difference 
1. under 50 kilos (nom) 4.62-67 kilos (n=11) 
2.50-55 kilos (n=3) 5.68-73 kilos (nom) 
3.56-61 kilos (n=5) 6.74-79 kilos (n=2) 
7.80-85 kilos (n=2) 
8.86-91 kilos (n=1) 
9. over 91 kilos (n=2) 
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Figure 3.53 Graphical representation of the ANOVA for subjects' 
performance of the element 'moving down and up the plumbline' 
by the factor weight 
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Means and 95.0 Percent LSD 
2346789 
Weight Ranges 
LSD least significant difference 
1. under 50 kilos (nom) 4.62-67 kilos (n=11) 
2.50-55 kilos (n=3) 5.68-73 kilos (n 0) 
3.56-61 kilos (n=5) 6.74-79 kilos (n=2) 
7.80-85 kilos (n=2) 
8.86-91 kilos (n=1) 
9. over 91 kilos (n=2) 
Figure 3.53 shows the continuing trend for subjects in weight range 6 to achieve 
higher mean scores for their performance of Patterning Conditioning. Subjects 
in weight range 7 continue to achieve lower mean scores than their peers. 
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Figure 3.54 Graphical representation of the ANOVA for subjects' 
performance of the element 'head leads the move' by the factor 
weight 
Means and 95.0 Percent LSD 
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1. under 50 kilos (n 0) 
2.50-55 kilos (n=3) 
3.56-61 kilos (n=5) 
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5.68-73 kilos (n0) 
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Figure 3.54 shows a similar trend between subjects' performance in weight 
ranges 6 and 7. However, there is a significant difference in achievements of 
this element between the subjects in the lower weight ranges and the subjects in 
the higher weight ranges. 
Question 5 Ethnic on ihn 
The results from this analysis were inconclusive as only one subject identified 
his or her ethnic origin as being other than white Caucasian. 
Question 6 Previous occupation 
The results of this section were also inconclusive, as there were not enough 
respondents from each occupational group identified to produce a worthwhile 
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analysis. This can be seen from the following graphical representation of the 
ANOVA for subjects' performance by the factor previous occupation. 
Figure 3.55 Graphical representation of the ANOVA for subjects' 
performance of the element 'appropriate positioning of the feet' 
by the factor previous occupation 
Means and 95.0 Percent LSD 
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1. Student (n=4) 
2. Office work (n=1) 
3. Care Assistant (n=13) 
4. Sporting Activities (n=1) 
5. Housework (n0) 
6. Laboratory work (n0) 
7. Outdoor work (n=1) 
8. Bar work (n=2) 
9. Shop work (n=1) 
10. Heavy manual work (nom) 
11. Light manual work (n=1) 
12. Technical (n=1) 
The results in Figure 3.55 were the only significant results produced for any of 
the elements identified in the NMA-to-EHM checklist. However, there were not 
enough respondents in each occupational category to make robust 
interpretations regarding the effects of previous employment on learning 
Patterning Conditioning 
Question 7 Previous exposure to handling and moving training 
This question asked the subjects about their previous experience in relation to 
handling and moving training. The subjects were asked if they had ever 
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attended any training course in handling and moving and if so, to identify which 
type of training it was from a list provided. Of the total number of respondents 
to this question (n=25), nine (n=9) had attended courses in the NMA-to-EHM, 
five (n=5) had attended courses other than the NMA-to-EHM and eleven 
subjects (n=11) had never received training in manual handling. 
The only significant results that were produced identified that subjects who had 
previously attended courses in the NMA-to-EHM performed elements of 
Patterning Conditioning significantly better than their peers. 
Table 3.77 ANOVA for subjects' performance of the element 'softening the 
knees' by the factors previous exposure to the NAM-to-EHM and 
video 
Analysis of Variance for the element `softening the knees' - Type III Sums of 
Squares 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
t. WIN EFFECTS 
A: NMA 1.48764 1 1.48764 4.93 0.0294 
B: Video 12.2139 3 4.0713 13.50 0.0000 
RESIDUAL 22.3239 74 0.301674 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 36.6835 78 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
Table 3 77 decomposes the variance of the element `softening the knees' by the 
factors previous exposure to the NMA-to-EHM and video. Since the P-value of 
the F-test is less than 0.05 for both factors there is a statistically significant 
difference between the mean score for the performance of this element from 
one level to the other at the 95.0% confidence level. The P-value for the factor 
`video' is smaller than the P-value for the factor `previous exposure to the 
NMA-to-EHM' which suggests that the length of the current training 
programme is of greater influence than the effects of the subject's previous 
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exposure to the NMA-to-EHM in learning this element. A graphical 
representation in Figure 3.56 of the ANOVA shows these results more clearly. 
Figure 3.56 Graphical representation of the ANOVA for subjects' 
performance of the element 'softening the knees' by the factor 
previous exposure to the NMA-to-EHM 
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This clearly shows that those subjects who had a previous exposure to the 
NMA-to-EHM achieved higher mean scores for the element `softening of the 
knees' compared with their peers. Table 3.78 confirms that there is a statistical 
significance between the mean scores of the two groups. 
Table 3.78 Multiple Range Tests for the subjects' performance of the 
element 'softening the knees' by the factor previous exposure to 
the NMA-to-EHM 
-------------------------------- Method: 95.0 percent LSD 
NM4 Count LS Mean 
-------------------------------- 
0 51 1.96992 
1 28 2.25899 
-------------------------------- 
Contrast 
-------------------------------- 
0-1 
------------------------------------- 
*denotes a statistically significant difference. 
Homogenous Groups 
-------------------------------------- 
X 
x 
-------------------------------------- 
Difference +/- Limits 
-------------------------------------- 
"-0.289077 0.257411 
-------------------------------------- 
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Table 3.78 applies a multiple comparison procedure to determine which means 
are significantly different from which others. The bottom half of the table 
shows the estimated difference between each pair of means. An asterix has been 
placed next to one pair, indicating that the pair shows statistically significant 
differences at the 95.0% confidence level. At the top of the table two 
homogenous groups are identified using columns of Xs. Within each column, 
the levels containing Xs form a group of means within which there are no 
statistically significant differences. The method used to discriminate among the 
means is Fisher's least significant difference (LSD) procedure. Unsurprisingly, 
this result confirms that subjects who have had previous exposure to the NMA- 
to-EHM achieve higher mean score in the performance of this element. 
This pattern was seen in a further seven elements of Patterning Conditioning. 
To avoid repetition of material, only the ANOVA table and graphical 
representation of the ANOVA will be presented for each of these seven 
elements. 
Table 3.79 ANOVA table for the subjects' performance of the element 
'appropriate positioning of the feet' by the factors previous 
exposure to the NAM-to-EHMand video 
Analysis of Variance for the ellement `appropriate positioning of the feet' 
Type III Sums of squares 
Source 
----------------- 
Sum of Squares 
---------------------- 
Df 
----- 
Mean Square F-Ratio P-Value 
------------------------------------ 
MAIN EFFECTS 
A: NMA 3.35255 1 3.35255 6.72 0.0115 
B: Video 11.4645 3 3.82149 7.66 0.0002 
RESIDUAL 
--- 
36.9361 74 0.499136 
- ------------- 
TOTAL (CORRECTED) 
---------------------- 
52.3797 
---- 
78 
------------------------------------- 
----------------- 
All F-ratios are 
---------------------- 
based on the residual 
----- 
mean 
------------------------------------ 
square error. 
Table 3.79 decomposes the variance of the element `appropriate positioning of 
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the feet' by the factors previous exposure to the NMA-to-EHM and video. 
Since the P-value of the F-test is less than 0.05 for both factors there is a 
statistically significant difference between the mean score for the performance 
of this element from one level to the other at the 95.0% confidence level. The P- 
value for the factor `video' is smaller than the P-value for the factor 'previous 
exposure to the NMA-to-EHM' which again suggests that the length of the 
training programme is of greater influence than the effects of the subject's 
previous exposure to the NMA-to-EHM in learning this element. A graphical 
representation of the ANOVA shows these results more clearly. 
Figure 3.57 Graphical representation of the ANOVA for subjects' 
performance of the element 'appropriate positioning of the feet' 
by the factor previous exposure to the NMA-to-EHM 
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Figure 3.57 presents a similar result to that of the previous element `softening 
the knees' 
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Table 3.80 ANOVA table for the subjects' performance of the element 
'elevating the shoulders' by the factors previous exposure to the 
NMA-to-EHMand video 
Analysis of Variance for elevation of shoulders - Type III Sums of Squares 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: Nl91 2.12381 1 2.12381 7.77 0.0068 
B: Video 10.1191 3 3.37303 12.34 0.0000 
RESIDUAL 20.231 74 0.273392 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 33.1899 78 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
Table 3.80 indicates that the P-value of the F-test is less than 0.05 for both the 
NMA-to-EHM and the video factors and so there is a statistically significant 
difference between the mean score for the performance of this element from 
one level to the other at the 95.0% confidence level. 
Figure 3.58 Graphical representation of the ANOVA for the subjects' 
performance of the element 'elevating the shoulders' by the 
factor previous exposure to the NMA-to-EHM 
Means and 95.0 Percent LSD 
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Figure 3.58 clearly shows that previous exposure to the NMA-to-EHM has a 
significant effect on the ability of subjects to perform the element `elevating the 
shoulders'. 
Table 3.81 ANOVA Table for subjects' performance of the element 'relaxing 
the shoulders' by the factors previous exposure to the NMA-to- 
EHM and video 
Analysis of Variance for the element `relaxing the shoulders' - Type III Sums of 
Squares 
---------------------------- --------- --------- --------------- ----------- -------- 
Source Sum of 
---------------------------- 
Squares 
--------- 
Df 
--------- 
Mean Square 
--------------- 
F-Ratio 
----------- 
P-Value 
-------- 
MAIN EFFECTS 
A: N!. W 7.43629 1 7.43629 13.36 0.0005 
B: Video 12.681 3 4.22699 7.59 0.0002 
RESIDUAL 
---------- 
41.1965 74 
- - ---- 
0.556709 
------------------ 
TOTAL (CORRECTED) 
-- 
--------- 
62.7595 
- - - 
78 
--------------- ----------- -------- 
- ---------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
----------- -------- 
Table 3.81 decomposes the variance of the element `relaxation of the shoulders' 
by the factors previous exposure to the NMA-to-EHM and video. Since the P- 
value of the F-test is less than 0.05 for both factors there is a statistically 
significant difference between the mean score for the performance of this 
element from one level to the other at the 95.0% confidence level. A graphical 
representation of the ANOVA shows these results more clearly. 
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Figure 3.59 Graphical representation of the ANOVA for subjects' 
performance of the element 'relaxing the shoulders' by the factor 
previous exposure to the NAM-toO-EHM 
Means and 95.0 Percent LSD 
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Figure 3.59 also shows that subjects who have previous exposure to the NMA- 
to-EHM perform elements of Patterning Conditioning at a more skilled level 
than those who have not. 
Table 3.82 ANOVA table for the subjects' performance of the element 
'lowering the bottom' by the factors previous exposure to the 
NMA-to-EHMand video 
Analysis of Variance for the element `lowering the bottom' - Type III Sums of 
Squares 
----------------------------------------------------------- --------------------- 
Source Sum of Squares Df Mean square F-Ratio P-Value 
----------------------------------------------------------- 
MAIN EFFECTS 
--------------------- 
A: NMA 4.03557 1 4.03557 6.64 0.0120 
B: Video 18.7508 3 6.25027 10.28 0.0000 
RESIDUAL 45.0034 74 0.608154 
---------------------------------------------------------- 
TOTAL (CORRECTED) 68.8608 78 
- 
---------------------- 
- -------- ------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
- -------------------- 
Table 3 82 decomposes the variance of the element `lowering the bottom' by 
the factors previous exposure to the NMA-to-EHM and video. Since the P- 
value of the F-test is less than 0.05 for both factors there is a statistically 
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significant difference between the mean score for the performance of this 
element from one level to the other at the 95.0% confidence level. 
Figure 3.60 Graphical representation of the ANOVA showing subjects' 
performance of the element 'lowering the bottom' by the factor 
previous exposure to the NMA-to-EHM 
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Figure 3.60 demonstrates the same trend that subjects who are familiar with the 
Approach tend to perform the element better. 
Table 3.83 ANOVA Table for the subjects' performance of the element 
'relaxing the back' by the factors previous exposure to the NMA- 
to-EHM and video 
Analysis of Variance for the element `relaxing the back' - Type III Sums of 
Squares 
-------------------------------------------------------------------------------- 
source Sum of Squares Of Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: NMP. 4.38552 1 4.38552 9.84 0.0024 
B: Video 11.7653 3 3.92176 8.80 0.0000 
RESIDUAL 32.9693 74 0.445531 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 49.9494 78 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
Table 3.83 decomposes the variance of the element `relaxing the back' by the 
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factors previous exposure to the NMA-to-EHM and video. Since the P-value of 
the F-test is less than 0.05 for both factors there is a statistically significant 
difference between the mean score for the performance of this element from 
one level to the other at the 95.0% confidence level. A graphical representation 
of the ANOVA shows in Figure 3.61 that the trend identified in all the other 
elements presented in this section continues with this element. 
Figure 3.61 Graphical representation of the ANOVA for subjects' 
performance of the element 'relaxing the back' by the factor 
previous exposure to the NMA-to-EHM 
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Table 3.84 Graphical representation of the subjects ' performance for the 
element 'releasing the head last' by the factors previous 
exposure to the NMA-to-EHM and video 
Analysis of Variance for the element `releasing the head last' 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
MAIN EFFECTS 
A: NMA 5.55178 1 5.55178 7.03 0.0098 
B: Video 15.0021 3 5.00071 6.33 0.0007 
RESIDUAL 58.472 74 0.790162 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 80.0759 78 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
Table 3.84 decomposes the variance of the element `releasing the head last' by 
the factors previous exposure to the NMA-to-EHM and video. Since the P- 
value of the F-test is less than 0.05 for both factors there is a statistically 
significant difference between the mean score for the performance of this 
element from one level to the other at the 95.0% confidence level. A graphical 
representation of the ANOVA shows these results more clearly. 
Figure 3.62 Graphical representation of the ANOVA for subjects' 
performance of the element 'releasing the head last' by the 
factor previous exposure to the NMA-to-EHM 
Means and 95.0 Percent LSD 
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The trend continues to show itself in the performance of this element. 
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Table 3.85 ANOVA Table for the subjects' performance of the element 
'maintaining balance at the end of the move' by the factors 
previous exposure to the NMA-to-EHMand video 
Analysis of Variance for the element `maintaining balance at the end of the 
move' - Type III Sums of Squares 
-------------------------------------------------------------------------------- 
Source Sum of Squares Df Mean Square F-Ratio P-Value 
-------------------------------------------------------------------------------- 
HAIN EFFECTS 
A: NMA 2.81599 1 2.81599 6.51 0.0128 
B: Video 8.46467 3 2.82156 6.53 0.0006 
RESIDUAL 31.9947 74 0.432361 
-------------------------------------------------------------------------------- 
TOTAL (CORRECTED) 44.0 78 
-------------------------------------------------------------------------------- 
All F-ratios are based on the residual mean square error. 
Table 3.85 decomposes the variance of the element 'maintaining balance at the 
end of the move' by the factors previous exposure to the NMA-to-EHM and 
video. Since the P-value is less than 0.05 for both factors there is a statistically 
significant difference between the mean score for the performance of this 
element from one level to the other at the 95.0% confidence level. The 
graphical representation in Figure 3.63 of the ANOVA shows these results 
more clearly. 
Figure 3.63 Graphical representation of the subjects' performance for the 
element 'maintaining balance at the end of the move' by the 
factor previous exposure to the NMA-to-EHM 
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The results to Question 9 of the Physical Characteristics Questionnaire clearly 
demonstrate that subjects who have had previous exposure to the NMA-to- 
EHM performed Patterning Conditioning better than their peers did over the 15- 
week period of the research. If this is the case, it is possible to conclude that 
regular refresher sessions in the NMA-to-EHM will enhance performance of 
Patterning Conditioning and consequently its application to handling and 
moving situations. However, the timing of the update sessions may be critical if 
the session is intended to develop expertise in the Approach rather than simply 
attempting to maintain a standard that may not be proficient. 
Question 10 Physical fitness 
All the respondents identified that they were physically fit to undertake a 
nursing course. Physical fitness was defined as an ability to carry out all aspects 
of delivering nursing care without musculoskeletal discomfort or pain. No 
further analysis was required for this section. 
Question 11 Have you ever suffered from back pain? 
Of the twenty-four subjects (n=24) who answered this question, eight subjects 
(n=8) identified that they had previously experienced back pain while sixteen 
subjects (n=16) identified that they had not. The achievements of those subjects 
who had admitted a previous history of back pain were analysed against the 
other subjects' scores. Statistically significant differences were found between 
the achievements of both groups and are presented here. 
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Table 3.86 Multiple range tests for the subjects' performance of the element 
'softening the knees' by the factor previous history of back pain 
Multiple Range Tests for knees by the element previous history of Back Pain 
-------------------------------------------------------------------------------- 
Method: 95.0 percent LSD 
Back Pain Count LS Mean Homogenous Groups 
-------------------------------------------------------------------------------- 
2 47 1.91697 X 
1 25 2.30858 X 
-------------------------------------------------------------------------------- 
Contrast Difference +/- Limits 
-------------------------------------------------------------------------------- 
1-2 *0.391612 0.263042 
-------------------------------------------------------------------------------- 
" denotes a statistically significant difference. 
Table 3.86 demonstrates that there are no statistically significant differences. 
Figure 3.64 Graphical representation of the ANOVAs for subjects' 
performance of the element 'softening the knees' by the factor 
previous history of back pain 
Means and 95.0 Percent LSD 
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Figure 3.64 clearly shows that subjects who had a previous history of back pain 
perform the element `softening the knees less well than their peers This trend is 
seen throughout other elements of Patterning Conditioning and the graphical 
representations for these results the same as that of Figure 3.64. The other 
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elements are: elevation and relaxation of the shoulders, lowering the bottom, 
relaxing the back, keeping the movement down and up the plumbline, leading 
the move with the head and maintaining balance at the end of the move. 
There are several potential reasons why previous history of back pain may 
affect performance however, it must be noted that subjects were not asked to 
qualify their answers to this question in any way. It is therefore unknown when 
the previous injury occurred, the mechanism of the injury, the duration of the 
pain, the location of the pain, whether treatment was sought or received or if in 
fact, the injury was present at the time of the research. Any or all of these 
factors may influence the outcome of the results. It is worth noting that 
although every attempt is being made to remove the stigma of back injury from 
the profession, nurses (particularly new students, in their first year of training) 
are hesitant to admit to injury for fear of repercussions for their career. 
Fear of pain may be a reason why subjects with a history of back pain 
performed less well than their colleagues. It is not unusual to find that someone 
who has suffered from back pain is less inclined to want to change their 
movement habits for fear of recurrence of the symptoms. 
Where there has been a previous injury, adaptive tissue will have developed, 
causing shortening and tightening of the fascia with a consequential loss of 
sensitivity and awareness of their movement patterns. Those subjects who have 
experienced back pain may have built up adaptive tissue around their vertebral 
column, pelvic or shoulder girdles, which subsequently alters their sensitivity 
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and awareness of their movement patterns. These subjects may find it difficult 
to begin Patterning Conditioning by letting their knees soften, because they 
have no awareness of their balance and cannot feel the movement occurring. If 
they bend their knees excessively, rather than unlocking or softening them, the 
action causes increased tension in the knees reducing the ability to move the 
feet into an appropriate position. Each incorrect move at the beginning of 
Patterning Conditioning has a subsequent effect on the performance of each 
successive element in the pattern. 
None of the subjects who admitted a previous history of back pain were 
unsuccessful in learning Patterning Conditioning. However, it would be 
pertinent in any training session to take account of the differing needs of 
participants who report a previous history of back pain as they may require 
extra time for Specific Conditioning to improve tissue sensitivity, awareness 
and elasticity prior to adopting a new movement pattern. 
Question 12 Muscle injuries 
None of the subjects responded positively to this question so no analysis was 
carried out. 
Question s Band 14 Joint Injuries and Bone Ini 
Only one subject (n=1) admitted to suffering from either joint problems or bone 
injuries. As no conclusions could be reached from this sample size no analysis 
was carried out. 
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Ouestion 15 Exercise 
Of the twenty-four respondents to this question, nineteen (n=19) identified that 
they regularly took part in exercise and five (n=5) admitted to taking no 
exercise of any kind. The subjects were asked to identify which sports they 
engaged in, however, the sample sizes were too small to carry out any useful 
analysis. For that reason, all the responses were amalgamated into one positive 
response for exercise (n=19). 
Subjects who participated in exercise programmes of any kind performed three 
elements of Patterning Conditioning statistically significantly better. These 
were relaxing the shoulders, lowering the bottom and relaxing the back. 
Subjects who take part in sport may have increased awareness of their 
movement patterns hence their ability to perform these elements better. 
However, it should be stated that some sports exercise regimes demand the 
build up of muscle bulk at the expense of tissue sensitivity and elasticity which 
results in a loss of flexibility. Subjects who take part in such sports may require 
longer practice of Specific Conditioning to increase their flexibility prior to 
learning Patterning Conditioning. 
Question 17 Smoking habits 
Subjects were asked to identify their smoking habits and of the 24 respondents) 
sixteen subjects (n=16) identified that they did not smoke while seven (n=7) 
did. Of these seven subjects, the number of cigarettes smoked varied from 3 to 
25 per day. No statistically significant differences were found between subjects 
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who smoked and those who did not in relation to their performance of 
Patterning Conditioning. 
3.3.6 Reflective Diaries 
Seventeen (62%) of the subjects submitted reflective diaries for analysis. Two 
reasons were offered by subjects for not completing their diaries and these were 
lack of time and lack of interest in keeping a diary. These that were submitted 
did not fully address the questions set in the introduction to the diary. However, 
a brief summary of the information offered within the diaries has been collated 
and presented in Table 3.88. Where possible the words used in the comments 
are an accurate reflection of the subjects' own words, however, some comments 
were allocated to a particular grouping if the theme was recurrent. Seventy-four 
comments were made by 17 subjects over the 15- week period. 
The results from the reflective diaries are inconclusive and not statistically 
significant. However, they provide a flavour of the typical comments that 
students make while learning the NMA-to-EHM. Of the 17 subjects (n=17) 
who completed their reflective diaries, eight (47%) subjects found the use of 
mental practice to be beneficial in learning both Specific and Patterning 
Conditioning. The same percentage of subjects found the use of the home video 
showing the ideal performance of Neuromuscular Patterning Conditioning 
beneficial. 
Interestingly, none of the subjects commented negatively about their 
experience. Even though the subjects knew the researcher who was going to 
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analyse the information in the their diaries, all of the subjects were aware that 
they were taking part in research and that constructive criticism was expected 
from them. However, all the subjects who kept diaries wrote in positive terms 
about their experience but of course there were some negative comments (4, 
24%). 
Table 3.87 Summary of comments made by subjects in their reflective 
diaries. (n =17) 
Typical Comment Responses 
Description of feelings while performing Specific Conditioning (SC) 11 (65%) 
Found the use of mental practice beneficial 8 (47%) 
Found the use of the home video a great help 8 
Enjoyed reflex rolling 5 (29%) 
Benefits felt from performing both SC and Patterning Conditioning (PC) 4 (24%) 
Integrated PC into daily activities without thinking about it 4 
Softening the back became easier 4 
Increasing sense of balance 4 
Became more aware of physical limitation of movement 3 (18%) 
Gained confidence in SC and PC as the weeks went by 3 
Sense of a change in posture over time 2 (12%) 
Reduction in lower back pain when moving in pattern 2 
Practicing SC induces a hypnotic state 2 
Began to use PC within the workplace 2 
PC is more efficient movement 1 (6%) 
Greater range of movement felt after SC and PC 1 
Sense of meditative state when practicing SC 1 
Enjoyed the visual imagery technique 1 
Difficult to get to grips with SC 1 
Did not find visual imagery helpful I 
Did not feel any benefit of SC I 
PC good when working with small children I 
Became more aware of postural bad habits I 
Found PC becoming easier to perform over the 15 -week period I 
Felt uncomfortable with video feedback 1 
Use of wall charts was beneficial I 
Although the comments presented in Table 3.87 are not statistically significant 
it is encouraging that 47% (n=17) subjects found the use of the home video and 
a similar group mental rehearsal techniques useful. Many of the subjects 
commented that during the research that they benefited from these techniques as 
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well, but failed to write this in their diaries. When teaching students, it is 
appropriate to include a variety of different teaching methods that will stimulate 
learning thereby meeting the individual student's learning needs. 
3.3.7 Simulated Ward Exercise Results 
In order to evaluate the effectiveness of the 15 -week training programme that 
was delivered to the 27 subjects in the Experimental Group, a simulated ward 
exercise was organised. Subjects from both the Control and Experimental 
Groups were invited to take part. Three subjects from the Control Group and 11 
subjects from the Experimental Group volunteered to assist with this evaluation 
exercise. 
In this exercise, four experienced nurses each agreed to role-play a patient with 
a particular physical condition. A simulated ward was set up and each patient 
given a script to follow. The simulated patients were at different stages of 
recovery and each required a different level of care. However, the exercise was 
organised so that no subject was asked to attempt to move heavy loads. Nursing 
care centered around assisting a patient to sit up and arrange the pillows, 
pushing a patient in a wheelchair, giving out cups of tea, elevating a patient's 
legs onto a footstool, assisting a patient into a comfortable sitting position and 
supporting limbs with pillows. 
The subjects were video recorded delivering nursing care to the simulated 
patients for a period of 15-minitues and their movement patterns were analysed 
using the NMA-to-EHM checklist. This was the same checklist that was used in 
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the main study, however in this scenario all the elements were analysed since 
subjects were involved in load handling. 
The data collected in the Simulated Ward Exercise was subjected to analysis 
using the Analysis of Variance (ANOVA), using Minitab, Release 12. 
Table 3.88 ANOVA for the subjects' performance of the element 'getting in 
close to the load' for both the Experimental and Control Groups 
Source DF SS MS FP 
Group 1 0.424 0.424 1.42 0.256 
Error 12 3.576 0.298 
Total 13 4.000 
Level N Mean StDev 
1 11 2.0909 0.5394 
231.6667 0.5774 
Pooled StDev = 0.5459 
Individual 95% CIs For Mean 
Based on Pooled StDev 
------------------------------------- 
----------------- ----------------------+---------+---------+---------+ 
1.20 1.60 2.00 2.40 
Level 1= Experimental Group, Level 2= Control Group 
Since the P-value is greater than 0.05 for this element, the results are not 
significant showing that subjects in both the Control Group and Experimental 
Group were scoring similar results for their performances of this element. 
However, the ANOVA indicates that the mean scores achieved were in the 
region of 2 (0 being the lowest possible score and 3 being the highest). This 
suggests that although most subjects were close to their loads, they were not 
getting in close enough or on the right angle to the loads, prior to attempting to 
move them. Since this element was not analysed in the main study due to the 
absence of load handling, it was heartening that subjects were achieving 
reasonable scores. However, it was evident when watching the video recordings 
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that the subjects were unable to get appropriately close to their loads because 
they were not preparing their working environment adequately enough to create 
space in which to work. Chairs and tables that were obstructing access to locker 
tops and beds were not being moved out of the way. Rather subjects were 
reaching in a top-heavy manner, over the furniture, to get close to some of the 
loads. 
Table 3.89 ANO VA for the subjects' performance of the element 'softening 
the knees 'for both the Experimental and Control Groups 
Source DF SS MS FP 
Group 1 7.792 7.792 12.24 0.004 
Error 12 7.636 0.636 
Total 13 15.429 
Individual 95% CIs For Mean 
Based on Pooled StDev 
Level N Mean StDev -+---------+---------+---------+----- 
1 11 1.8182 0.8739 (----*----) 
23 0.0000 0.0000 (--------- *--------- 
-+---------+---------+---------+----- 
Pooled StDev = 0.7977 -1.0 0.0 1.0 2.0 
Level I= Experimental Group, Level 2= Control Group 
The P-value for the subjects' performance of this element is less than 0.05 
indicating a statistically significant result. Subjects in the Experimental Group 
were scoring significantly higher mean scores than their colleagues in the 
Control Group. The mean score achieved by the subjects in the Experimental 
Group was however, only between 1 and 2. This element was analysed in the 
analysis of subjects' performances of Pattern Conditioning during the 15-week 
training programme and the results indicate a slight loss of skill. 
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Table 3.90 ANOVA for the subjects 'performance of the element 
'appropriate positioning of the feet' for both the Experimental 
and Control Groups 
Source DF SS MS FP 
Group 1 4.190 4.190 10.78 0.007 
Error 12 4.667 0.389 
Total 13 8.857 
Individual 95% CIs For Mean 
Based on Pooled StDev 
Level N Mean StDev --+---------+---------+---------+---- 
1 11 2.0000 0.6325 (----- *---- ) 
23 0.6667 0.5774 (----------- *---------- ) 
--+---------+---------+---------+---- 
Pooled StDev = 0.6236 0.00 0.70 1.40 2.10 
Level 1= Experimental Group, Level 2= Control Group 
In Table 3.90 the P-value is less than 0.05, which indicates that there is a 
significant difference between the performances of the two groups. Although 
the Experimental Group was performing the element better than their 
colleagues in the Control Group, the overall standard of performance had 
dropped from their performance in the main study. 
Table 3.91 ANOVA for the subjects' performance of the element 'elevating 
the shoulders' for both the Experimental and Control Groups 
Source DF SS MS FP 
Group 1 9.429 9.429 28.29 0.000 
Error 12 4.000 0.333 
Total 13 13.429 
Individual 95% CIs For Mean 
Based on Pooled StDev 
Level N Mean StDev --------+---------+---------+-------- 
1 11 2.0000 0.6325 (---*---) 
230.0000 0.0000 (------ *------ 
--------+---------+---------+-------- 
Pooled StDev = 0.5774 0.0 1.0 2.0 
Level 1= Experimental Group, Level 2= Control Group 
246 
Table 3.91 clearly shows the significantly better performance of this element by 
the Experimental Group. The P-value is less than 0.05, confirming the 
significance of the result. The mean score achieved for performance of this 
element by the subjects in the Experimental Group had not deteriorated from 
the mean score, which they achieved during the 15-week training period. 
Table 3.92 ANOVA for the subjects' performances of the element 'relaxing 
the shoulders' for both the Experimental and Control Groups 
Source DF SS MS FP 
Group 1 9.429 9.429 28.29 0.000 
Error 12 4.000 0.333 
Total 13 13.429 
Level N Mean StDev 
1 11 2.0000 0.6325 
230.0000 0.0000 
Pooled StDev = 0.5774 
Individual 95% CIs For Mean 
Based on Pooled StDev 
--------+---------+---------+-------- 
--------+---------+---------+-------- 
0.0 1.0 2.0 
Level I= Experimental Group, Level 2= Control Group 
In Table 3.92 the P-value is less than 0.05 indicating that the subjects in the 
Experimental Group were performing the element `relaxing the shoulders' 
significantly better than their colleagues in the Control Group. Similar to the 
results of the previous element, the standard of performance from the subjects 
in the Experimental Group had not altered from their performance of this 
element at the end of the 15-week training course. 
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Table 3.93 ANOVA for the subject's performance of the element 'lowering 
the bottom 'for both the Experimental and Control Groups 
Source DF SS MS FP 
Group 1 1.58 1.58 1.21 0.293 
Error 12 15.64 1.30 
Total 13 17.21 
Individual 95% CIs For Mean 
Based on Pooled StDev 
Level N Mean StDev -----+---------+---------+---------+- 
------- 1 11 0.818 1.250 (------ *------- 
230.000 0.000 (------------- *------------- ) 
-----+---------+---------+---------+- 
Pooled StDev = 1.142 -1.0 0.0 1.0 2.0 
Level 1= Experimental Group, Level 2= Control Group 
Since the P-value in Table 3.93 is greater than 0.05 there is no significant 
difference in the standard of performance of this element between the two 
groups. However, the mean scores achieved were lower than those achieved in 
the main study. This suggested that without regular review and update of 
Patterning Conditioning, the subjects' standard of performance deteriorated. 
This reduction in standard of performance over time, without regular practice, is 
typical of any skill. 
Table 3.94 ANOVA for the subjects' performance of the element 'relaxing 
the back' for both the Experimental and Control Groups 
Source DF SS MS FP 
Group 1 3.292 3.292 3.40 0.090 
Error 12 11.636 0.970 
Total 13 14.929 
Level N Mean StDev 
1 11 1.1818 1.0787 
230.0000 0.0000 
Pooled StDev = 0.9847 
Individual 95% CIs For Mean 
Based on Pooled StDev 
---+---------+---------+---------+--- 
-----------*----------- 
---+---------+---------+---------+--- 
-1.0 0.0 1.0 2.0 
Level 1= Experimental Group, Level 2= Control Group 
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As table 3.94 shows there was no significant difference in performances of this 
element between groups. However, as with the previous element, there was 
deterioration in the standard of performance of this element by subjects in the 
Experimental Group. However, they were still performing slightly better than 
their peers. 
Table 3.95 ANOVA for the subjects' performance of the element 'releasing 
the head last' for both the Experimental and Control Groups 
Source DF SS MS FP 
Group 1 2.81 2.81 2.61 0.132 
Error 12 12.91 1.08 
Total 13 15.71 
Individual 95% CIs For Mean 
Based on Pooled StDev 
Level N Mean StDev ----+---------+---------+---------+-- 
1 11 1.091 1.136 (------ *------ ------ 
23 0.000 0.000 (------------ *------------ ) 
----+---------+---------+---------+-- 
Pooled StDev = 1.037 -1.0 0.0 1.0 2.0 
Level 1= Experimental Group, Level 2= Control Group 
Although Table 3.95 clearly shows that there is no significant difference 
between the mean scores achieved by subjects in both groups for this element it 
was interesting to note that once again, subjects in the Experimental Group 
achieved a lower mean score than in the main study. Since the subjects were 
reverting to lowering their heads too soon, it was indicative of top-heavy 
movement creeping back into their movement pattern. 
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Table 3.96 ANO VA for the subjects' performance of the element 'movement 
down and up the plumbline 'for both the Experimental and 
Control Groups 
Source DF SS MS FP 
Group 1 2.502 2.502 3.26 0.096 
Error 12 9.212 0.768 
Total 13 11.714 
Individual 95% CIs For Mean 
Based on Pooled StDev 
Level N Mean StDev ----------+---------+---------+------ 
1 11 1.3636 0.9244 (------ *------ ------ 
23 0.3333 0.5774 (------------- *------------- ) 
----------+---------+---------+------ 
Pooled StDev = 0.8762 0.00 0.80 1.60 
Level 1= Experimental Group, Level 2= Control Group 
The results in table 3.96 endorse the suggestion that the subjects were beginning 
to revert to top-heavy movement patterns since the mean score achieved for the 
element `moving down and up the plumbline' was lower. However, the 
Experimental Group were still achieving slightly higher mean scores compared 
with their peers in the Control Group. 
Table 3.97 ANO VA for the subjects performance of the element 'using a 
conditioned reach 'for both the Experimental and Control 
Groups 
Source DF SS MS FP 
Group 1 5.853 5.853 12.60 0.004 
Error 12 5.576 0.465 
Total 13 11.429 
Level N Mean StDev 
1 11 1.9091 0.7006 
230.3333 0.5774 
Pooled StDev = 0.6816 
Individual 95% CIs For Mean 
Based on Pooled StDev 
-------+---------+---------+--------- 
----------*---------- 
-------+---------+---------+--------- 
0.00 0.80 1.60 
Level 1= Experimental Group, Level 2= Control Group 
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Since the P-value shown in Table 3.97 is less than 0.05, the results for this 
element are significant showing that the subjects in the Experimental Group 
were performing this element better than the Control Group subjects. This 
element was not analysed in the main study because subjects were not involved 
in load handling. 
Table 3.98 ANOVA for the subjects' performance of the element 'leading 
the move with the head' for both the Experimental and Control 
Groups 
Source DF SS MS FP 
Group 1 1.353 1.353 4.54 0.054 
Error 12 3.576 0.298 
Total 13 4.929 
Individual 95% CIs For Mean 
Based on Pooled StDev 
Level N Mean StDev --------+---------+---------+-------- 
1 11 2.0909 0.5394 (------*------ 
231.3333 0.5774 (------------- *------------ ) 
--------+---------+---------+-------- 
Pooled StDev = 0.5459 1.00 1.50 2.00 
Level 1= Experimental Group, Level 2= Control Group 
Table 3.98 clearly shows that there is no statistically significant difference 
between the mean scores achieved by subjects in both groups for this element. 
It is surprising that subjects appear to have difficulty in leading the effort phase 
of a move with their heads since all handling and moving training programmes 
recommend this mode of action. However, the results suggested that some 
subjects were still tending to keep their heads lowered during the effort phase of 
handling and moving thereby leaving the vertebral column and its associated 
musculature vulnerable to injury. However, the subjects in the Experimental 
Group performed slightly better than their peers. 
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Table 3.99 ANOVA for the subjects' performance of the element 
'maintaining balance at the end of the move' for both the 
Experimental and Control Groups 
Source DF SS MS FP 
Group 1 0.781 0.781 1.68 0.219 
Error 12 5.576 0.465 
Total 13 6.357 
Individual 95% CIs For Mean 
Based on Pooled StDev 
Level N Mean StDev ---+---------+---------+---------+--- 
1 11 1.9091 0.7006 (------- *------ ------ 
23 1.3333 0.5774 (------------- *-------------- ) 
---+---------+---------+---------+--- 
Pooled StDev = 0.6816 0.60 1.20 1.80 2.40 
Level I= Experimental Group, Level 2= Control Group 
Table 3.99 shows that there was no statistically significant difference between 
the performances of subjects in both groups in relation to the mean scores 
achieved for this element. The subjects' in the Experimental Group continued to 
perform better than their peers. 
The results of the ward simulation exercise clearly show that subjects in the 
Experimental Group were performing the Core Pattern of Movement better than 
their colleagues in the Control Group. This suggests that the subjects had 
retained some neuromuscular memory of Patterning Conditioning and that they 
were attempting to apply the principles to their nursing practice. The subjects 
were video recorded for a period of fifteen minutes so that their natural 
movement patterns would show up. There was a natural fluidity of movement 
seen during the video recording and this would not have been evident if all the 
subjects were intentionally trying to move themselves in a different manner. 
The fact that the standard of performance lowered between the end of the 
training programme and the ward simulation re-emphasises questions about the 
252 
timing of update sessions. The time interval between the training programme 
and the simulated exercise was six months. These results suggest that update 
sessions should be held more frequently than at six-monthly intervals in order 
to build on the levels of expertise developed during the 15-weel training 
programme. 
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4. DISCUSSION 
In this section the key findings from the results will be discussed in the context 
of previous research and opinions. As there is a paucity of literature regarding the 
NMA-to-EHM most of these findings are new material. 
The results of the NMA-to-EHM questionnaire clearly show that a number of 
Manual Handling Co-ordinators are choosing to teach the NMA-to-EHM and 
that nurses are taking a more active role in training students in manual handling 
skills. Whereas nurses traditionally handed over the responsibility for handling 
and moving teaching to physiotherapists, now more nurses are recognizing that 
the nursing skills are both distinct from, and yet complementary to, 
physiotherapy skills and that nurses should be involved in teaching nursing skills 
to nurses. This may be due to recent developments within nurse education and 
the move into higher education as well as changes within European Legislation. 
A move towards multidisciplinary teaching, where the skills of both professions 
complement each other, is growing, as can be seen from the unpublished training 
packages of some NHS Trusts. 
Another contributory factor to professionals other than physiotherapists teaching 
handling and moving skills is that of Risk Assessments (RA). These are legally 
required to be carried out in the workplace (HSE, 1992) and many employers are 
encouraging their own staff to develop the skills in RA and consequently, 
teaching handling and moving skills. This move enables training to be carried out 
`in-house' rather than by employing handling and moving consultants who can 
be costly, and may not have the additional specialist knowledge required to work 
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in a particular area of industry. The responses to the questionnaire also 
highlighted the fact that the NMA-to-EHM is more widely taught in Scotland 
than in England, although the number of centres teaching the Approach appears 
to be increasing in both countries. 
Much of the criticism surrounding the NMA-to-EHM stems from the belief that 
course participants do not continue to practice Specific and Patterning 
Conditioning following the initial training and this was supported by free 
comments made in the NMA-to-EHM questionnaire. However, the questionnaire 
also identified that an encouraging number. (77%, n= 61) of respondents who had 
attended NMA-to-EHM courses, did in fact continue to practice Neuromuscular 
Specific and Patterning Conditioning and found the practice to be beneficial to 
both their physical and mental well-being. This held true for those who had gone 
on to teach the Approach as well as for those who did not teach handling and 
moving. Unpublished audits following NHS Trust training courses also support 
this finding. The uptake of Neuromuscular Specific Conditioning is greater than 
expected. 
Significantly, physiotherapists who attended MovESI courses were more likely 
to continue with Neuromuscular Conditioning than those who attended courses 
taught by other MHCs2. This behaviour differed from that of individuals from 
' Movement Education Services run by Crozier and Cozens 
2 Manual Handling Coordinators 
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other professional backgrounds such as radiographers, social workers and 
laboratory technicians, who were equally likely to continue practicing Specific 
and Patterning Conditioning whether or not they attended MovES courses. The 
differences in behaviours among each professional group may be accounted for 
by the different professional and educational backgrounds of both their teachers 
and the students. Implicitly, physiotherapists are experts in human movement and 
associated pathophysiologies. Professionals, other than physiotherapists, who 
adopt the NMA-to-EHM are less likely to have the same degree of expertise in 
this specific area, although everyone has the need to develop similar skills and 
knowledge. As a result, physiotherapists seemed to approach the NMA-to-EHM 
with a different agenda and set of expectations. Therefore, access to the 
acknowledged experts in the field of the NMA-to-EHM who understood their 
professional background and could discuss human movement at a deeper, 
physiological level, may have influenced the physiotherapists' uptake of the 
NMA-to-EHM. The fact that MovES courses are taught by experienced 
physiotherapists who appear to spend more time than other trainers teaching the 
underpinning theory of Specific and Patterning Conditioning and allow more 
time for practice of both, than others can afford, may also account for the 
increased uptake of Neuromuscular Conditioning following attendance at these 
courses. 
Nurses and other professionals have the same ability to question the underlying 
philosophy of the Approach. However, they were more likely to be influenced by 
the `feel' of the NMA-to-EHM and the personally identified, beneficial changes 
which many course participants experienced and reported in the free comment 
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section of the questionnaire. Teachers from a nursing background often describe 
feeling ill at ease teaching a physiotherapist about handling and moving because 
of the traditional role of physiotherapists in nurse education relating to teaching 
handling and moving skills. 
It is vital therefore that students of the NMA-to-EHM are confident not only in 
their practice but in the underpinning theory and concepts of the Approach and 
educational establishments are in an ideal situation to develop these skills in 
students. There is no doubt that NMA-to-EHM training courses must include the 
general topics as outlined by Tracy and Tarling (1997). However, a greater 
emphasis must be placed on the applied anatomy and physiology, particularly in 
advanced courses leading to trainer qualifications, so that practitioners can 
discuss the philosophy of the Approach confidently with students and colleagues 
from different academic backgrounds. Not only would this deeper understanding 
of human movement improve their own practice, and enhance their ability to 
problem-solve client handling and moving issues, but it would improve the 
trainer's confidence in addressing the physiological and psychological needs of 
students in relation to learning the NMA-to-EHM. 
Several respondents to the NMA-to-EHM questionnaire cited a lack of time as a 
reason for not teaching the NMA-to-EHM, particularly when coupled with the 
perception that students did not practice the conditioning moves following the 
session. However, the majority of these respondents stated that they would 
prefer to teach the Approach as they themselves found personal benefit from 
moving Neuromuscularly. These teachers also expressed their dismay at having 
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to teach something other than the NMA-to-EHM because of time constraints. It 
is for this reason that educational establishments should adopt the responsibility 
for ensuring that students are competent in their practice prior to gaining 
registration as a practitioner. This would alleviate many of the initial training 
issues facing MHCs in large NHS Trusts with considerable numbers of 
employees requiring training. 
NHS Trusts do not have the resources to allow courses to run over several days 
or weeks to ensure that staff are competent in the Neuromuscular Core Pattern of 
Movement before being introduced to load and client handling situations. 
However, educational establishments that are providing the initial education and 
training of Nurses, Care Assistants and other Professions Allied to Medicine, 
have greater access to the students over a longer period of time. They are 
therefore in a position to offer courses in human movement which address the 
fundamental issues of enabling students to develop the skill of moving in a 
manner that reduces the needlessly excessive protective postural reflexes which 
top-heavy movement demands. As human movement is fundamental to all 
nursing care, greater understanding of this topic can only enhance standards of 
patient care. 
Many MHCs stated that they were working with an already injured workforce 
and that hying to change a person's movement pattern in a short training session 
could be detrimental to the person's general health and well-being, potentially 
rendering the individual more susceptible to injury. McClurg-Anderson 
identified this issue in his letter dated 1974 (Appendix 1) when he wrote about 
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the need for ongoing support and education for a gentleman who was both 
physically and mentally muscle bound. Of course, if participants are not given 
the necessary ongoing support, education and feedback about their movement 
patterns they are likely to revert to their old habits, which will render them 
susceptible to injury. 
However, it is not only employees who have potentially suffered an injury prior 
to handling and moving training. Students enter the nursing profession from a 
wide variety of social and educational backgrounds and many have already 
experienced back pain or other musculoskeletal injuries as a result of their life 
experiences. Phases 1 and 3 identified that most students entering the profession 
have a typically, top-heavy movement pattern and 33% (n=8) percent of the 
subjects who took part in Phase 3 of the research had a previous history of low 
back pain. The trend for this percentage of nurses to enter the profession with a 
history of back injury is likely to continue since it reflects the prevalence of low 
back pain within the UK as identified by Pynsent and Webb (2001), particularly 
since the age of those entering the profession is increasing. 
Although having a history of low back pain significantly affected the standard of 
the subjects' performance of Patterning Conditioning, particularly in the early 
stages of the training course it did not prevent any of the subjects from achieving 
a beneficial change in their movement pattern. Even though some subjects 
experienced discomfort while addressing their adaptive tissue states, all of the 
subjects commented on the beneficial effects of the Approach. What was lacking 
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in some of their performances by the end of the 15-week training programme 
was a lack of fluidity in their movement. 
The physical characteristics questionnaire did not ask details of the timing and 
duration of the injury, or the exact physical location of the injury. Neither did it 
explore treatment strategies that the subject may or may not have undergone. 
However, it is probable that those subjects had developed areas of tissue 
adaptation as a result of their previous injuries, which altered their sensitivity and 
awareness of their movement pattern thereby increasing the degree of difficulty 
for them learning the new pattern of movement. The concentration required by 
these subjects to feel the accuracy of the movement would slow it down to an 
extent that it lost its fluidity. 
However, this research has shown that students with a history of back pain can 
be enabled to change their movement habits to a more efficient form which 
offers them greater sensitivity and awareness of their movements which should 
reduce the risk of future injury. These students will require support and 
encouragement to continue practicing Specific and Patterning Conditioning to 
enable them to achieve a skilled performance of Patterning Conditioning at a 
basic level in the NMA-to-EHM. Delivering classes at regular, frequent intervals 
during the initial stages of learning the NMA-to-EHM would present 
opportunities for the students to practice Neuromuscular Conditioning under 
supervision. The trainer would be accessible to offer appropriate reassurance or 
interventions should the subjects experience discomfort or pain during the re- 
educative and therapeutic phases of becoming Neuromuscular in their movement 
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patterns. As was identified in the reflective diaries, students are often unsure as 
to what they "ought" to be feeling or whether they are practicing Specific 
Conditioning "correctly" and are naturally anxious if they experience discomfort 
or pain. Fear that they may be doing something wrong or harmful, can de- 
motivate students from continuing with the Approach. However, if these 
anxieties are addressed quickly and appropriately, the students feel supported and 
are therefore more likely to continue with the process of changing their 
movement patterns. 
Acknowledging that students with a previous history of back pain require a 
longer time to develop a good movement pattern is essential. Where there is 
injury there is adaptive tissue, which interferes with the transmission of nerve 
impulses to the muscle tissue. As a result, tissue sensitivity is reduced and self- 
awareness of one's ability to move is reduced. If a student is then put in a 
position where they, for example, may be asked to move an elderly client out of a 
low three-seater settee, that student may not have the sensory awareness to avoid 
potential injury caused through over-stretching and loading the spine in a top- 
heavy position. Practicing Specific Conditioning and Patterning Conditioning, 
within the student's own physical limitations, will improve self-awareness of a 
balanced movement pattern. It is the responsibility of the manual handling teams 
within educational establishments to enable each student to achieve the highest 
possible standard of physical fitness, in relation to manual handling. 
Manual Handling Coordinators are increasingly involved in identifying course 
participants who are at risk of potential injury in the workplace. Although 
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current legislation has improved systems of work, particularly within NHS 
Trusts, thereby reducing the need for nurses to become involved in manual 
handling as identified by O'Keefe (1997), many areas of nursing still demand 
hands-on handling and moving of clients. Specialist areas such as caring for the 
elderly, working in the community or caring for individuals with a learning 
disability continually challenge nurses to be innovative in their use of equipment 
and manual handling expertise. It is unlikely that this situation will change 
rapidly in the foreseeable future therefore those students who enter the profession 
with a history of previous back pain will require particular care and attention in 
relation to developing handling and moving skills. The benefit of the NMA-to- 
EHM over other approaches to handling and moving is that it addresses adaptive 
tissue states, before introducing handling and moving skills. This cannot be 
achieved quickly. 
Interestingly, other physical characteristics such as gender, age, height, weight 
and smoking were not found to significantly compromise the ability of subjects 
to learn the NMA-to-EHM. This research clearly identifies that the only physical 
characteristic, which may slow down the rate of skill development in learning the 
NMA-to-EHM, is a history of previous back injury which supports previous 
findings from Owen (1986), Adams (1997) and Adams et al (1998). Mechanisms 
should therefore be in place to enable trainers to identify those students so that 
they may be given the appropriate support and time required enabling them to 
change their movement pattern. 
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Not surprisingly, the results of the videotape analysis from both Phases I and 3 
clearly show that the subjects' ability to learn the NMA-to-EHM followed the 
pattern of a typical learning curve with the most significant changes in movement 
pattern occurring between video recordings 1 and 2, which were seven weeks 
apart. Although the level of performance continued to rise between video 
recordings 2 and 3 which were four weeks apart, the changes in movement 
pattern were more subtle as the subjects began to integrate the individual 
elements into a smooth movement. The subjects' level of performance tended to 
plateau between the third and fourth video recording, by which time more than 
half of the subjects were achieving a skilled performance of Patterning 
Conditioning. This is interesting because following the third video recording the 
subjects were introduced to handling inanimate objects, rapidly progressing to 
moving clients from the back to the front of a chair. This phase required the 
subjects to problem-solve new and unfamiliar handling and moving situations. It 
might have been expected that there would be a significant deterioration in their 
performance as they tried to apply the principles of the NMA-to-EHM to load 
handling, however, this was not the case. This suggests that the subjects were 
both suitably confident in their movement pattern and that the new movement 
was becoming an increasingly reflex one, before applying Patterning 
Conditioning to patient handling situations and developing a new Core Pattern of 
Movement. 
However, it took the subjects longer to learn three of the elements in the 
checklist than the others with the significant improvement in performance only 
becoming apparent between the third and fourth video recordings. These 
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elements were, appropriate positioning of the feet, lowering the bottom and 
keeping the movement down the plumbline. The biggest difficulty for the 
subjects in relation to the position of their feet was achieving a small base. This 
reflected the students' habit of taking a wide base in order to gain stability. 
Evidence from the reflective diaries suggests that over the 15-week period, the 
subjects began to feel that taking a smaller base enabled them to move their feet 
more easily when involved in client handling situations, which actually increased 
their sense of balance. Similarly, as the subjects became more aware of the 
position of their feet, they were more able to control their balance and keep their 
movement up and down the plumbline, as evidenced by the video material. 
Throughout the 15-week training period all the subjects demonstrated a 
satisfactory performance of most of the individual elements identified in the 
NMA-to-EHM checklist. More importantly, over half of the subjects achieved a 
skilled performance of Patterning Conditioning, which reflected the optimum 
standard performance as demonstrated by Crozier and Cozens (1996), during the 
training period. This suggests that in a modular programme, students can 
achieve a satisfactory performance in the NMA-to-EHM after 12 hours of 
practice in Neuromuscular Specific and Patterning Conditioning at a basic level, 
with the introduction of patient handling skills delayed until confidence in 
performing Patterning Conditioning is achieved. The findings from Phases I and 
3 of this research clearly identify that any initial training course in the NMA-to- 
EHM that fails to offer a minimum of 12 hours practical work in relation to 
Specific and Patterning Conditioning, cannot produce a competent student who 
can begin to problem-solve handling and moving situations skillfally. The 
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research further identified that subjects who are confident in the new movement 
pattern are more likely to retain neuromuscular memory of the pattern when 
exposed to working in clinical areas. 
Previous exposure to the NMA-to-EHM significantly improved performance in 
over half of the elements identified on the NMA-to-EHM checklist. The results 
for the specific elements can be found in Figures 3.55-3.62. These findings 
suggest that once a student has been exposed to practice of the NMA-to-EHM, 
the result of repeating the practice acts rather like the effects of immunisation; 
repeated exposure at regular intervals increases retention of the movement 
pattern. If this is the case, the argument for having regular short sessions of 
practice of Specific and Patterning Conditioning is strengthened. The length of 
time between the subjects' previous exposure to the NMA-to-EHM and 
participating in Phase 3 is not known. However, the research data showed that 
over a three-week vacation period, the subjects' performance of Patterning 
Conditioning did not significantly deteriorate. Therefore, it may be appropriate to 
deliver short refresher sessions at monthly or six-weekly intervals during the 
early stages of learning the NMA-to-EHM in order to promote neuromuscular 
retention of the new motor engram. These findings would support the work of 
Russell (1979) and Kottke (1980). Further research would be required to find the 
optimum timing of these update sessions, which would need to be put into the 
context of the realities of providing a service to patients and clients. 
Participating in exercise of any kind significantly improved the subjects' 
performance of three key elements of the Core Pattern of Movement. Those 
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elements include relaxation of the shoulders, lowering the bottom and softening 
the back. This result may be related to the fact that any exercise generally calls 
for an increased awareness of body movements and balance. The type of exercise 
the subjects were involved in did not affect the results. The exercises undertaken 
by the subjects covered a wide range of activities. They included walking, rugby 
cycling, ballet, football, yoga, weight training, hockey, line dancing, swimming, 
aerobics and horse riding. The subjects in Phase 3 who participated in exercise of 
any kind had more flexible spines and identified themselves as being fit. 
However, by the end of the 15-week training period, the video analysis showed 
that all the subjects had a much greater range of mobility in their spines than at 
the outset of the research. This improvement in spinal flexibility during the 
training programme can be attributed to the practice of Specific and Patterning 
Conditioning. The results are interesting in light of the research by Adams et a! 
(1998) who identified that individuals with a poor range of movement in their 
backs are more liable to first time injury. As practicing Neuromuscular Specific 
and Patterning Conditioning increases spinal mobility, it is arguable that students 
who adopt the Approach will be safer and at less risk of injury while working in 
the clinical areas than colleagues who continue to use a straight back method of 
lining which supports the assertions of McClurg-Anderson (1974), Owen (1985), 
Vasey and Crozier (1982) and Crozier and Cozens (1997). 
A variety of teaching strategies was employed throughout the research, which 
included the use of checklists, model video recordings, mental rehearsal 
techniques, reflective diaries, modified lectures and practice of Neuromuscular 
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Conditioning including its application to moving loads. Subjects identified each 
of these teaching strategies as being useful in different ways, through both verbal 
comment and within their reflective diaries. The NMA-to-EHM checklist 
provided the subjects with an aide-memoire to facilitate practicing Patterning 
Conditioning at home. The checklist provided a standard against which all 
subjects' performances of Patterning Conditioning were measured. The subjects 
were allowed to use the checklist during the classes to measure their own 
performance and note areas of good practice and areas requiring improvement. 
The use of the checklist by the subjects in class was variable and seemed to fit in 
with individual learning styles with some students preferring not to have any 
written account of their performance. Others seemed to benefit from keeping a 
note of their progress. 
The use of checklists can be disadvantageous in that students attempt to 
memorise the individual elements rather than feeling the correctness of amove. 
Although the subjects found the checklist useful, it may have been a potential 
source of loss of fluidity of movement for some of the subjects, although this 
research did not produce data to substantiate this assertion. The difficulty in 
using checklists is that some students interpret the key words as prescriptive. As 
a result they attempt to perform the sequence of elements as they are written and 
feel inhibited about making necessary adjustments to their balance or the position 
of their feet, at seemingly inopportune moments in the performance. This 
produces needlessly excessive, postural protective reflexes that are detrimental to 
the overall fluidity of the movement. This supports the notion put forward by 
McClurg-Anderson (1974), Crozier and Cozens (1997) and Crozier (2000) that 
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using key words to teach the NMA-to-EHM can inappropriately influence the 
performance. In learning to apply Patterning Conditioning to patient handling 
situations, the movements become jerky because students are unable to time- 
share remembering the key words, performing the appropriate element skilfully 
and caring for the patient. 
Checklists, used as an aide-memoire, can be advantageous in teaching and 
learning the NMA-to-EHM. Finding the ideal time to give the checklist to 
students is vital. If it is given out too early, the students memorise the checklist 
and perform each element, paying scant attention to the feel of the movement. 
Students should be introduced to the whole conception of the NMA-to-EHM 
before the checklist is given to them. Unlike the pilot study results, all the 
subjects achieved all the elements identified in the NMA-to-EHM checklist. This 
may in part be due to the fact that the subjects in Phase 3 had access to the 
checklist from the beginning of the training course and were able to use it as an 
aide-memoire, whereas in Phase 1, the checklist was not made available to the 
students and was used only by the raters. 
However, checklists are only as good as the people who are using them and 
trainers should identify agreed competency levels, in order to facilitate the 
continuous development of skill in the NMA-to-EHM, particularly in relation to 
a mobile workforce and the need to attend compulsory update sessions. It must 
be acknowledged however, that even a skilled performer can have a bad day for a 
multitude of reasons. 
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The retention of the standard of performance of Patterning Conditioning may 
have been influenced by the subjects using the model video recording of the ideal 
performance of the core pattern of movement. Several subjects indicated in their 
reflective diaries that they had continued to use the model video recording during 
the holiday period. Many students who are learning the NMA-to-EHM comment 
in class that when they are practicing Patterning Conditioning at home, they are 
not sure if what they are practicing is correct. Although it is vital for students to 
develop the sensory awareness of the feel of a movement that is performed in 
balance, visual support in the form of a video recording of an ideal performance 
of Patterning Conditioning may help in the early stages of learning. Watching the 
model video recording reminds the students of the key elements in the 
Neuromuscular Pattern of Movement and may assist those students who benefit 
from using visualisation techniques when learning new skills. Over time, with 
the combined practice of Specific and Patterning Conditioning, the student's 
sensory and kinesthetic awareness will improve, enabling her to feel the accuracy 
of her movement pattern. Although audiotapes were not used in this research, the 
subjects commented in class that they would have benefited from having an 
audiotape of Specific Conditioning to facilitate their practice at home. This 
reflects comments made more widely by students of the Approach. 
Generally, the subjects were happy to use visualisation techniques or kinesthetic 
rehearsal techniques during the practice of Specific and Patterning Conditioning, 
even though no correlation was found between mental imagery ability and the 
standard of the final performance. This finding was interesting because it 
contradicted the assertions of Whiting (1975), Stracher (1998) and Whetstone 
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(1998). This may have something to do with the different types of intelligences 
associated with successful people. For example, dedicated and successful 
sportsmen are more likely to have highly developed kinesthetic, visual or special 
intelligences than members of the general population. They may therefore score 
higher results on a visual or kinesthetic imagery scale than people, such as 
nurses, who have not dedicated themselves to developing these abilities. 
Although some of the subjects identified that they used mental rehearsal 
techniques for sports training, they found it difficult to relate the practice to 
professional skill development. 
However, some subjects commented in their Reflective Diaries that practicing 
Patterning Conditioning with their eyes closed gave them a better sense of 
awareness of balance and areas of tissue adaptation which supports the assertions 
of Stracher (1998). As a result of shutting their eyes, the subjects were more able 
to identify when they were moving into top-heavy postures and were confident to 
correct their balance and not move into a range of movement that may result in 
soft tissue injury. Interestingly, even those subjects who used mental rehearsal 
techniques while practicing Patterning Conditioning did not appear to use the 
techniques when adopting the core pattern of movement to move clients. 
However, they were happy to talk through with the simulated client the intended 
movement and desired outcome. This was the only obvious form of mental 
rehearsal the subjects appeared to adopt during client handling situations, 
probably as a result of continually having good communication skills reinforced 
throughout their nurse training. Establishing eye contact with patients and 
offering appropriate explanations of the care about to be delivered is fundamental 
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to nursing care and reiterated in all practical classes. Nurses and patients may 
feel that disinterest is being expressed if the nurse shuts her eyes while moving 
herself into a good position to assist the patient to move. 
The lack of use of mental rehearsal techniques may also in part be due to the 
subjects' past experiences of learning and teaching situations. Rarely are mental 
rehearsal or visualisation techniques used to promote excellence in scholarly 
activity. However, visualisation techniques are increasingly used in sports 
training which requires a high level of psychomotor skill, and many top-class 
sportsmen and women spend time mentally preparing themselves for the activity 
they are about to carry out. The development of a positive attitude towards 
success creates success. However, because since infancy we have always been 
successful in moving loads, in general terms we do not perceive the need to try to 
succeed, we merely do. Often, it is only following failure to be able to move 
things as a result of discomfort, pain or injury, that we appreciate the need to 
change our habits and a positive attitude enables that change to take place. 
The use of wall charts showing the musculoskeletal system and anatomical 
models proved useful for those subjects who had no knowledge of human 
anatomy and therefore lacked a reference point for learning Specific 
Conditioning. It should not be assumed that people know anything of their 
anatomy or physiology. These teaching aids should be referred to throughout the 
teaching session, as merely having them in the room will not necessarily help 
learning. 
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The results of the ward simulation exercise highlighted the difficulty that 
students have in retaining skill in the applying principles of the NMA-to-EHM 
when exposed to working with staff who are not competent in the Approach. 
Although all the subjects from the Experimental Group who took part in the ward 
simulation exercise continued to demonstrate a significantly better level of skill 
in their movement patterns than their colleagues in the Control Group, the results 
indicated deterioration in their movement patterns. Although some elements of 
the Core Pattern of Movement were still being performed well, other elements 
had been forgotten. The conditioned reach was performed well by the subjects. 
This is probably because of the positive feedback given by patients to being held 
or assisted to move using this particular hold. It feels right for both the nurse and 
the patient. It is also probable that those elements at the beginning and end of the 
checklist or aide-memoire are more easily remembered than those in the middle. 
During the seven months following completion of the initial training programme 
the subjects from both the Experimental and Control Groups in Phase 3 were 
exposed to working in the clinical areas where the standard of handling and 
moving practices is questionable. None of the subjects had received any further 
input on the NMA-to-EHM during this time. The subjects identified that they 
were frustrated at using the NMA-to-EHM in the clinical areas because they had 
few role models who were prepared to help them problem solve while handling 
and moving patients, even though there are Key-Workers identified in each 
clinical area. The students felt they were not allowed the time to prepare 
themselves to move patients when working with permanent ward staff, 
particularly the auxiliary nurses. Because they had returned the model video 
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recording tapes, as requested by the trainer, they argued that they had no 
resources to refer to about Patterning Conditioning, even though copies of videos 
about the NMA -to-EHM are available on all Campuses where nursing is taught. 
To borrow such a video does of course mean that a special journey would be 
made to obtain it; therefore, it may prove cost effective to allow students to keep 
the ideal performance video. When asked about their ability to `feel' the way 
they were moving, all the subjects identified that they knew exactly when they 
were moving in a top-heavy manner, but they did not always know how to 
correct their movement. The subjects seemed reassured when they were told that 
there were aspects of the Core Pattern of Movement that they were getting 
correct. 
Such results endorse the findings of Kane and Parahoo (1994) that students tend 
to adopt the handling and moving practices of their mentors or role models in the 
clinical areas, whatever the standard of these practices may be, because there is a 
great desire to fit in to the team in the ward areas (Melia, 1981,1983). The ward 
simulation exercise demonstrated that the subjects, especially in the Control 
Group, were tending to revert to top-heavy movement and using moves that are 
condemned as carrying a high risk of injury. Those subjects in the Phase 3 
Experimental Group were less likely to use condemned moves, but they lacked 
the conviction in their movement patterns, which is required to maintain a skilled 
performance. 
These subjects agreed that seven months was too long a gap between input on the 
NMA-to-EHM and would like to see short sessions on Specific and Patterning 
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Conditioning spread more evenly throughout the curriculum. They 
acknowledged that when they did use the Approach, it was far more caring for 
the clients and themselves. The results clearly identify that a period of seven 
months is too long between refresher or update sessions. If both frequency and 
recency of update sessions can be achieved, the sooner the new motor engram 
will be developed leading to skill development. Realistically, it is not possible to 
hold update sessions at monthly intervals with large numbers of students or staff. 
However, the results of the ward simulation exercise demonstrate that yearly 
update sessions are inadequate in promoting skill development, which concurs 
with the findings of Stubbs et al (1983), and Hack and Potter (1996). They also 
suggest that annual update sessions serve no purpose other than meeting the 
employers' legal obligations to provide documented training in handling and 
moving as required by the HSE (1998). A compromise would be to offer six- 
monthly update sessions following the completion of a minimum of 15 hours 
training in the NMA-to-EHM. 
Cascade teaching is used widely in NHS Trusts and the Private Sector to teach 
handling and moving skills because of the very large numbers of staff to be 
trained. It would be impossible for the numbers of MHCs currently in post to 
meet the training needs of all the staff on an annual basis. Preparing staff to take 
on the role of key-worker or mentor with particular responsibility for handling 
and moving requires further training and ongoing refresher courses. Once 
trained, these key workers should be able to assist the students to put into clinical 
practice, those handling and moving skills learned at University. However, the 
subjects in this Phase 3 did not feel supported in the clinical areas in relation to 
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promoting safer handling and moving skills. Instead they identified the theory- 
practice gap in relation to handling and moving skills. Theory-practice gaps in 
nursing were identified by Benner (1984) and this, the current research identifies 
that in relation to handling and moving skills, they still exist, even though steps 
have been taken to try and promote safer handling in the clinical areas. 
Role modelling is an important aspect in assisting other people to adopt the 
NMA-to EHM. Key-Workers and teachers must be seen to be using the 
Approach in all aspects of their professional and social life. The Neuromuscular 
Approach is about human movement, not just handling and moving. 
Consequently, once the Core Pattern of Movement has been learned, individuals 
become Neuromuscular in their movement pattern and no distinction in 
movement should be seen between their movement in the teaching session and 
their movement outwith the teaching session. Sadly, this is not always the case. 
Phase 2 shows that many Manual Handling Coordinators and key-workers who 
purport to be Neuromuscular, are in fact not. As a result, students quickly 
identify either consciously, or subconsciously, that what the teacher is preaching 
in class, is not what the teacher practices outside class. Any progress that may 
have been made in class is therefore negated. The comments from subjects about 
their perceptions of key-workers and some trainers endorse the views of 
McClurg-Anderson (1974) that cascade teaching has many pitfalls if the 
education and training are not ongoing. 
Currently, within Napier University, handling and moving training emphasises 
load and client handling from the first day. Because the classes include the 
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recommended input of anatomy and physiology related to the musculoskeletal 
system, review of current legislation, risk assessment and use of equipment, little 
time is devoted within the EHM classes to exploring movement patterns. The 
students are taught and given time to practise Specific and Patterning 
Conditioning at the beginning of each class. However, because of the need to 
prepare the students to work in the clinical areas from week 5 of the first 
trimester of their 3-year programme, load and client handling is introduced from 
the first NMA-to-EHM class. The students' perception of the class content then 
becomes technique orientated, rather than principles orientated. The students 
then have difficulty adapting what they have learned to the clinical setting 
because they are not seeing colleagues moving in the same way as they have 
been taught. Neither have they developed sufficient self-awareness of their 
movement patterns to feel whether a movement is efficient or not. As a result, the 
students are being asked to apply principles of the NMA-to-EHM without the 
necessary experience or understanding of the Approach to enable them to 
practice competently. The support network is also lacking in the clinical areas as 
the permanent staff are suffering the same cognitive dissonance as the students 
and are therefore unable to support the student during the time of change. 
Recency and frequency are two factors that are known to aid memory retention 
and neither of these elements is adequately addressed in the training courses 
available to the majority of health care staff. However, as could be seen from the 
data obtained from Phase 3, when both these factors were addressed, the ability 
of the subjects to learn the Core Pattern of Movement was significantly 
enhanced. If educational establishments were able to deliver handling and 
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moving courses following a model that was designed to allow students to gain 
confidence in their movement pattern, prior to facing load or client handling 
situations, Manual Handling Coordinators within NHS Trusts and the Private 
Sector would be relieved of much of the basic training they are currently required 
to deliver enabling them to concentrate on teaching the applied handling and 
moving skills required by specific specialist areas within the hospital setting. 
They may also be able to devote more time to those staff who are in post and 
require more input in order to learn or develop their skills in this area. Non - 
NHS Trust employees are not currently included in training courses within Trusts 
as it is the responsibility of their own employer to train them. 
Results from all the phases of this research have enabled a model to be developed 
that identifies the minimum requirements in relation to time and teaching 
strategies for developing skill in the practical components of the NMA-to-EHM 
(Figure 4.1). It is assumed that all handling and moving courses would also 
include the recommended theoretical content. The model can be applied to any 
basic course in the NMA-to-EHM that will lead to the development of skill in 
relation to its practice. As this research has reconfirmed, skill maintenance and 
development is an ongoing process and requires continued practice. If practice 
stops, skill is quickly lost. 
The model acknowledges that students will enter training with a variety of 
adaptive tissue states. Trainers must assess the needs of their students, 
particularly in relation to those who have suffered low back pain. The practice of 
Specific and Patterning Conditioning is fundamental to the NMA and time must 
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be allocated to allow practice to facilitate the change from one movement pattern 
to another in a supportive environment. Learning will be enhanced through use 
of video feedback, a model performance video, mental rehearsal techniques and 
the NMA-to-EHM checklist. The use of reflective practice as well as anatomical 
charts and models also facilitate learning. 
The introduction of load handling should be delayed to allow skill development 
in Patterning Conditioning. This research identified clearly that following a 
minimum of 12 hours of Specific and Patterning Conditioning, students were 
able to apply the principles of the Approach to load handling without any 
significant deterioration in their movement pattern. They were also more capable 
of problem-solving client handling situations than their colleagues. Update 
sessions should be held frequently, however, a minimum of six months between 
sessions is suggested as this is perhaps more realistic and achievable than 
monthly or six-weekly. As errors are identified in the performance of Patterning 
Conditioning, students should be encouraged to review their practice of Specific 
and Patterning Conditioning. Trainers in the NMA-to-EHM however, will 
require a greater amount of practice and study at an advanced level, before they 
are suitably qualified to teach and support other people learning the Approach. It 
is only through advanced practice that skills are learned and honed thereby 
promoting the ability of the trainer to help others identify problems with their 
movement patterns and offer appropriate interventions, which will develop the 
learner's skill. 
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Courses that emphasise the NMA to human movement in the first instance will 
also provide students with the necessary theoretical underpinning of human 
movement patterns. This should enable the students to understand how their 
bodies move, before trying to move clients, whose mobility is impaired through 
illness or accident. Physiotherapists spend three years studying human movement 
patterns, which is fundamental to the work of the physiotherapist. However, 
nurses spend most of their working day assisting clients to sit, stand, walk, 
transfer and gain their independence, working in close partnership with their 
physiotherapist colleagues. The more a student nurse understands about human 
movement, the greater will be her / his professional understanding and ability to 
more ably assist the client towards independent living. It would also enhance 
interdisciplinary care. 
Since the design of the three phases of this research was fundamentally 
descriptive, it is impossible to draw definitive conclusions that there was a causal 
relationship between the change to both the training programme content and 
length and the resultant improvement in the subjects' performance of Patterning 
Conditioning. However, the results from Phase 3 of the research clearly show 
that there was an overall improvement in the subjects' ability to apply the NMA- 
to-EHM to load handling situations once they were confident in their new 
movement pattern, which was not apparent from the results of Phase 1. The 
devised model should therefore be interpreted as the minimum requirements 
necessary to teach the practical components of the NMA-to-EHM and should 
inform the development of future modular style training courses. 
280 
5. CONCLUSIONS 
1. The Neuromuscular Approach- to- Efficient Handling and Moving is being 
chosen as the preferred approach to manual handling education and training 
within many professional disciplines including nurse education, throughout 
the UK. 
2. The trend for lecturers in the field of nursing to take on the role of teaching 
handling and moving skills to nurses continues to increase. Several manual 
handling teams have developed a multidisciplinary approach to teaching 
handling and moving so that the expertise of both professions can be used to 
their fullest potential. 
3. The practice of both Specific and Patterning Conditioning is fundamental to 
the Neuromuscular Approach to Human Movement and Efficient Handling 
and Moving, and both must be included in courses teaching this Approach. 
4. The introduction of load handling in basic training courses in the NMA-to- 
EHM should be delayed until students are achieving a satisfactory standard 
of performance in Patterning Conditioning. 
5. Introducing load handling at 12 weeks into the training programme 
compromised the subjects' performance of Patterning Conditioning to only 
a small degree. 
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6. At the completion of the initial 15-week training period all students were 
performing all the elements of Patterning Conditioning with more than half 
(52%) of the subjects demonstrating a fluency of movement comparable 
with the model performance of Patterning Conditioning. 
7. It is clearly important that members of the handling and moving team are 
appropriately trained in the NMA-to-EHM and act as role models to 
students at all times. 
8. Both frequency and recency of input of training in Specific and Patterning 
Conditioning are key factors in promoting the development of the 
Neuromuscular Core Pattern of Movement. 
9. Use of supplementary teaching material such as checklists, the model video 
recording, anatomical charts and models, are very useful in skills training. 
10. Mental rehearsal techniques such as visual and kinaesthetic imagery should 
be used during training sessions. 
11. Reflective diaries are widely used in nurse education and should be 
specifically encouraged in order to promote reflective practice in this area of 
their practice. 
12. Gender, age, height and weight did not significantly affect the subjects' 
ability to learn Patterning Conditioning. 
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13. Students with a previous history of back injury will require longer time to 
become proficient in Patterning Conditioning. 
14. Students within clinical areas require support and encouragement from 
mentors or key workers while adapting of the NMA-to-EHM to client 
handling. 
15. Students often complain that the theories and practices they are taught 
within University are not reflected in practice. 
16. NHS Trusts do not have the time to provide the level of education that is 
required to train staff in the NMA-to-EHM therefore educational 
establishments must take on this role. 
17. The devised model, which identifies the minimum requirements for 
teaching the practical components of NMA-to-EHM, should inform the 
development of training courses. 
18. The title of Efficient Handling and Moving classes should be changed to the 
Neuromuscular Approach to human movement. 
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7. RECOMMENDATIONS 
Education 
1. The devised model needs to be implemented when curriculum is being 
planned. 
2. The development of recognised competency levels is required following 
discussion with teachers of the NMA-to-EHM. 
3. The identification of the competencies required by teachers of the 
NMA-to-EHM is needed. 
4. Educational establishments must allocate the necessary time and 
resources to the initial training of students in the NMA-to-EHM prior to 
sending the students on clinical placement. 
5. Implementation of the model in a modular form to allow the throughput 
of large numbers of students who are involved in multiple branches, to 
access this content. 
6. The principles of the Approach should be applied in all practical skills 
classes throughout the curriculum. 
7. An appropriately equipped and maintained skills laboratory should be 
available for teaching handling and moving. 
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8. Teachers of the NMA-to-EHM should act as role models outwith training 
sessions. 
Practice 
1. Maintain a watching brief on what, if anything, compromises the adoption 
of the NMA-to-EHM within the clinical areas and obviate the problems. 
2. Standardise handling and moving practices within geographical boundaries 
as well as within NHS Trusts in order to minimise confusion for staff and 
students who work between Trusts. 
3. Closer links between NHS Trust Manual Handling Coordinators and those 
in educational establishments should be forged to reduce the perceived 
theory/practice gap for students. 
4. A cost benefit analysis of the effectiveness of NMA-to-EHM training 
programmes versus manual handling compensation claims should be 
carried out. 
5. When designing new buildings or converting current ones for a new or 
different health care purpose, the design of handling and moving aids 
should be taken into account so that appropriate space for all equipment, as 
well as staff, is available. 
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6. All staff must take individual responsibility for carrying out and acting 
upon risk assessments in order to create the necessary space to work 
safely in patient care areas. 
7. Timely reporting and repair of faulty equipment is necessary to reduce 
the potential for injury to both staff and patients. 
8. Older fittings should be replaced whenever possible by mechanised 
equipment to reduce manual handling. 
9. The principles of the NMA-to-EHM should be adopted by other 
disciplines and occupations. 
10. Staff entering the NHS from overseas must attend mandatory training 
and update sessions in the NMA-to-EHM prior to working in the 
clinical areas. 
Research 
1. Research should be carried out to investigate what motivates people to 
adopt the NMA-to-EHM. 
2. Follow-up subjects who have been trained in the NMA-to-EHM and 
who are working in the clinical areas to discover if there is a significant 
reduction in musculoskeletal injuries. 
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3. Evaluate the effectiveness of key-workers' in promoting the use of the 
NMA-to-EHM within the clinical areas. 
4. Investigate what the optimum design for drug trolleys should be to 
reduce the potential for nurses to adopt top-heavy postures. 
5. The role of Neuromuscular Conditioning as a therapeutic tool should be 
evaluated. 
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Mr D. A. Payne, 12th February, 1974. 
ROSPA Industrial safety Training Centre, 
22, Summer Road, Acocks Green, 
Birmingham, 
D27 7U T 
Dear Douglas, 
Mr. Thurley - British Railway 
Thanks for the communication received from Mr. Thurley, including the report 
By Mr. Dwerrhouse and comments by Dr. Dickerson, all of which I now return. 
Mr. Dwerrhouse's report following his participation in a Human Kinetics Course is very 
well presented and, except for the introduction in which he discusses my own 
background, pretty accurate. The change of attitude from his initial impression that I 
was a "... crank with a chip against the medical profession" to his final conclusion that 
"This course was of great interest and importance to anyone involved in accident 
prevention... " supports my policy in conducting the courses. Since Human Kinetics is a 
new way of thinking for these who attend the courses, especially in view of the 
misinterpretations which many of them previously held, it is necessary to sharply disturb 
their minds at first to stimulate re-examination of the approach to the subject. 
His reference to my background must have resulted from a general discussion arising 
from the subjects dealt with during instruction. It is possible that reference to my early 
rejection of exposure and damp as being the main cause of Rheumatism and fibrositis 
and criticism in the booklet, 'Debunking the Disc' may have given the impression that I 
had a `chip'. Since the time to which I referred (just after the First World War, medical 
opinion has also rejected 
many conceptions held at that time. The title of the booklet criticising popular ideas 
regarding spinal discs was adopted from the Presidential Speech given by Mr. St. Clair 
Strange, FRCS., President of the Royal Society of Medicine at the time the booklet was 
written, in which he stated... 
"owing to our lack of the critical attitude towards it (the so-called disc lesion), 
thousands of physiotherapy hours have been wasted in giving misdirected treatment, 
millions of pounds have been won in totally improper compensation and millions of 
manhours have been lost because this very mention of the word `disc' automatically 
infers permanent incapacity for more than the lightest of work". 
This does not mean that St. Clair Strange has a `chip' against the medical profession, 
any more than I have! It does mean however that we conscientiously believe, as do 
many other qualified people, that to reduce human suffering and wastage we must 
stimulate re-thinking regarding the prevention and correction of many physical 
disabilities. Being responsible professional men, we do not make statements like the 
above without thorough investigation and concrete evidence to justify our statements. 
The final conclusion reached by Mr. Dwerr- 
house following the course at Birmingham is evidence that I at least produced sufficient 
practical evidence to convince persons of reasonable experience and intelligence. 
Mr. Dwerrhouse's summary of the technical material I presented at the course is very 
good, but his interpretation of what may have been said in general discussion regarding 
my own background is not so accurate. In the first place, I never at any time had the 
idea of becoming a general medical practitioner. When I began serious study after 
leaving the army at the end of the First World War I did think that my objective in 
acquiring a thorough knowledge of the neuromuscular mechanisms in the human body 
would be furthered by qualifying in medicine. However, it very soon became clear that 
while this might be to my personal advantage it would be diversion from the objective I 
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had set for myself. What I required was a thorough knowledge of human anatomy and 
physiology and freedom to develop skill in examining as many people as possible, for 
the purpose or relating physical disabilities and physical characteristics to normal day to 
day habits. This specialised approach would not have been possible while undergoing 
general medical training. 
I was fortunate in receiving encouragement and support in the South from Sir Wm. 
Arbuthnot lane, FRCS, and from the Regius Professor of Physiology at the University of 
Glasgow, Professor Noel Paton in my research work. Because of his special interest in 
the neuromuscular mechanism Prof. Noel Paton made it possible for me to continue my 
studies in the subject. I also received support from his successor, Prof Cathcart and 
then from professor Garry who succeeded Cathcart. In fact, Prof. Garry wrote a 
foreword for my first book, "Human Kinetics & Analysing Body Movements". Through 
Prof Noel Paton I received every assistance in my studies of applied anatomy from Prof. 
John Graham, Professor of Anatomy at the Anderson College of Medicine, who also 
wrote a foreword for my first book on human kinetics. (Enclosed are reprints of the 
introductory part of this book, which is being revised and brought up-to-date at the 
moment). 
In 1928, I was largely responsible for founding the Scottish Physiotherapy Hospital 
School and students at the school received their basic training in anatomy, physiology 
and pathology at the Anderson College of Medicine. When the Anderson College 
became absorbed by the University of Glasgow the University provided the same 
facilities as did the Anderson College of Medicine. Mr. Dwerrhouse misunderstood the 
relationship between the Scottish Physiotherapy Hospital and the Institute of Human 
Kinetics. As the application of Human Kinetics extended it became necessary to 
provide special instruction and instructional material beyond the scope of the Hospital 
and the Institute was founded for this purpose. 
HUMAN KINETICS IN INDUSTRY 
Since I have not had the pleasure of meeting Mr. Thurlow and he is unlikely to be as 
familiar with the background to Human Kinetics in industry as yourself j the following is 
a summary of its industrial development. 
In 1948 I was invited to examine the problem of fatigue and injury at the I. C. I. Ardeer 
factory in Scotland. On my first visit I was fortunate in seeing a job which enabled me 
to demonstrate clearly what could be done to reduce problems of stress among 
employees. As a result I was invited to examine the work throughout the whole factory 
and later to train a team to carry on the work I had started in the instruction of 
employees. As a result of the publicity the Ardeer scheme received I was soon 
inundated by demands from all over the world for instructional material I had produced 
for Ardeer, and this lead to the foundation of the Institute of Human Kinetics. Enclosed 
is a copy of the article the "The voice of Industry" which set the ball rolling 
internationally, which I don't think you have seen. I was not enthusiastic about this 
article as the author harped about employees being taught a "drill" and gave the 
impression that Human Kinetics is solely concerned with handling of heavy articles like 
bags, boxes and drums. Certainly in Ardeer manual handling of heavy articles 
constituted the biggest problem because mechanisation was ruled out by the risk of 
explosions, but as you know handling heavy objects is the least of our problems in 
teaching Human Kinetics. 
Incidentally, it was before one of my ex-students, Bob Maxwell, tool over at Ardeer 
that I focused my attention on the `Six key Factors' which have so frequently been 
misapplied. At first we presumed that the training scheme would be carried on by 
existing Ardeer safety or teaching staff when I had finished my job. Those men had a 
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very limited knowledge of the human body and the Key Factors were intended to make 
it easier for them to ANALYSE the movements of others. I never at any time intended 
that workers should be taught to think about those factors when doing their jobs. After 
all, if a man has to think about his feet, back, elbows, etc. while doing his job he would 
get little work done and would be so tense that there would be a greater risk of injury 
than if he got no instruction regarding his movements. However, those who think in 
terms of "drills" for workers found the Key Factors attractive and so mislead these they 
trained. This is why so many of those who give instruction in manual handling suffer 
themselves from the very conditions the training is supposed to PREVENT. It is also 
the reason why so many experienced workers are cynical about Human Kinetics. 
Publicity regarding the Ardeer scheme stimulated the Industrial Welfare Society to 
conduct courses of training for Instructors in `Manual Handling'. They approached the 
Central Council of Physical Recreation for a man to conduct the courses. Excepting for 
one man, all CCPR Technical Advisors were Qualified Physical Educationalists. This 
man had joined the technical staff through the influence of the Chairman of the Council 
against the wishes of the staff and they seized the opportunity to have George Hickling 
transferred to the Industrial Welfare society. 
As the Chief technical Adviser of the CCPR was an ex-pupil of my own I foolishly 
agreed to give George Hickling coaching for five days and on this basis he became the 
manual handling authority for the IWS. When I met George I realised that I had made a 
mistake as it would have taken him five years to convert him to a new way of thinking 
and to make him a good mover. He was 17 stone in weight, rather boastfal about how 
much he could lift and a weight-lifting enthusiast, the very last man to be training 
Instructors in the industrial application of Human Kinetics. I don't think I ever met a 
more genuine character than George Hickling, but he came into the category I have 
heard described as `physically and mentally muscle bound'. 
I prepared a booklet for the IWS as well as a series of lectures George would give, in 
the hope that this would counteract any wrong impressions he might stimulate. After a 
time reports began to filter from the South to the effect that his demonstrations and 
practical instruction conflicted with his theory. Actually, the arrangement I made with 
the CCPR Chief Technical Adviser was that George would spend five days with me 
each year to ensure he was kept on the right lines as for as possible, but I only saw him 
five times after the first five days teaching. About two years after we first met he turned 
up unexpectedly to get advice regarding a ruptured muscle received during a 
demonstration. I pointed out that this confirmed the criticism regarding his own 
demonstrations and practical instruction and he agreed to come for further coaching as 
was originally arranged. I did not see him again for a few years until he again arrived 
unexpectedly to get advice about arthritis, which was developing in his knees. Later I 
learned that he had developed an inguinal hernia while upending a large barrel of beer at 
a RoSAP Conference at Scarborough. The Chief technical Adviser then met him to 
settle the question of his practical instruction, but again he failed to attend for a special 
coaching period as he was instructed to do. The last time I met George Hickling was 
when he spent a few days correcting defects in the illustrations and related commentary 
for a film strip he had prepared for the IWS. Unfortunately, because he was a very 
decent fellow, George Hickling brought about his own premature death through his 
misguided demonstrations of lifting and handling excessive loads. 
I do not know how many Railway employees George Hickling trained as instructors, 
but I do know that a considerable number of BR instructors were trained by him so it is 
little wonder that mr. Dwerrhouse found the RoSPA course very different from what he 
expected. As you know, many others who take the course at Birmingham have the same 
experience and one man who attended recently explained that the reason why he was 
291 
present was that the Chief Instructor in manual handling in his factory, who should have 
attended, was in hospital with a strained back. 
Dr. DICKERSON'S LETTER: 
Dr. Dickerson's statement that my reason for opting out of the study of medicine was 
`... a rationalisation for his inability to stay the course' is not unreasonable in view of 
the limited facts at his disposal. It is wise however to be sure of the facts before making 
definitive statements. The circumstances of my early training are dealt with in the first 
page of this memorandum. 
Again, condemnation of '... his need to provide definitions' for terms commonly 
employed in relation to body movements without knowing the facts is hardly a scientific 
approach. As a mater of fact, I am at present preparing a review of a new book on body 
movements for a technical journal and the author of this book also stresses the need for 
re-considering definitions of terms popularly employed in view of increased knowledge 
of (missing line ..................... ) make new interpretations to be necessary as our 
scientific knowledge increases. It was because of misinterpretations that I withdrew 
from general circulation all my instructional material, which is meantime only issued to 
people I train personally and who receive clear cut definitions of terms employed so that 
less confusion is likely to arise. 
`Bending the knees' and `relaxing the knees' are two such terms which illustrate the 
need for specific interpretation as one's knowledge and experience in teaching 
movement develop. If one bends the knees AFTER the upper trunk starts to bend there 
will be excessive strain in knees and thighs as the hands are lowered. In recent years I 
have discarded the term `relax the knees' not for the reason given by Dr. Dickerson, but 
because of the tendency to bend the knees excessively. This term still appears in some 
older literature given at the courses I conduct, but I do explain why the term has been 
discarded. The expression now used is `unlock the knees', which simply means reducing 
the usual tension in the knees and I find this instruction is more likely to produce the 
right reaction when it is adequately explained. 
When Dr. Dickerson condemns us e of the term `relax' he exaggerates in referring to 
the literal definition. In teaching movement, in all spheres, it is customary to tell pupils 
to `relax' to indicates reduced amount of muscular effort. This in my experience is 
wrong, unless the pupil is first taught HOW. Actually, I find it necessary to describe 
TWO forms of relaxation when teaching movement, `specific relaxation' and reciprocal 
relaxation'. The first refers to establishing a condition in which excessive muscle tension 
is reduced in specific structures. The second refers to the C)-ORDINATED relaxation of 
muscles which have to elongate while a movement is taking place. 
It is quite common to find that everyday terms acquire specific meanings as out 
knowledge advances and 'segmental movement' is such a term. Unfortunately, this type 
of movement is easier to demonstrate than to explain in writing to people who have not 
specialised in analysing body movements. The following is the description I was asked 
to write for a London medical author who is writing a new book: - 
"probably the easiest way to bring out the point is to compare the essential 
characters of bad and good movements. In a bad movement ALL muscles 
involved CONTRACT SIMULTANEOUSLY to produce rather stiff staccato 
movement in which all the parts concerned in the movement tend to move `in 
one piece'. In a Good Movement certain muscles contract to produce movement 
while others RELAX RECIPROCALLY. This leads to a smooth easy 
movement because the parts (segments) involved can come into action 
successively and in proper sequence. " 
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It is when Dr. Dickerson criticises `raising the head, shoulders and tunk and finally the 
knees' that he reveals the danger of trying to interpret specialised writing without 
practical experience in the subject. It was because of this that I withdrew all my 
instructional material many years ago as that it could be reproduced with this problem in 
mind. I am sure that Mr. Dwerrhouse could have answered this point, which I always 
emphasise quite deliberately during Instructor Courses. 
When a lowering movement begins by Unlocking the knees BEFORE head and upper 
trunk begin to MOVE there is a progressive relaxation from the knees upward as the 
hands are lowered. In this case, increasing tension in the calf and spinal structures 
results in a `stretch reflex' which causes continuous movement and raising of head and 
upper tunk BEFORE the hands take the load. Thus the back straightens automatically 
AS THE HANDS TAKE THE LOAD, which is a very different thing from consciously 
keeping the back straight. 
Analysing and teaching body movements has become a specialised subject, with the 
inevitable development of its own phraseology in which everyday terms acquire specific 
meanings. It is because specific and everyday terms relating to body movements are 
seldom defined clearly that confusion arises. For example, to most people, `developing 
muscles' means developing bulk and contractility, whereas I consider it to mean 
developing elasticity, sensitivity and capacity for reciprocal relaxation. Thus we would 
have two completely different interpretations which would lead to fundamentally 
different procedures. 
I sincerely hope Dr. Dickerson does not take the above as a personal attack on himself. 
As a qualified medical man his training would be comprehensive and I am sure that his 
experience in industrial medicine is extensive, but I am also sure that he is aware of 
specialities in medicine which acquire their own phraseology. Perhaps you could let 
him have a copy of the enclosed reprint of one of my articles in the British Journal of 
Physical Medicine, which were inspired by misinterpretations in physical medicine. I 
would be very pleased to meet Dr. Dickerson to discuss points I have raised in reply to 
his criticism if a suitable arrangement can be made. 
Mr. Thurlow may think this screed is rather lengthy, but so many points had to be dealt 
with and its advisable that the background story to the industrial application of Human 
Kinetics should be set out clearly so that the facts are available to him. So much damage 
has already been done that in fairness to all concerned the facts should be faced bluntly, 
even if this hurts some feelings. 
Yours sincerely, 
P. S. 
Sorry that the typing is ever worse than usual, but I've been using a strange 
typewriter. 
T. M. A. 
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APPENDIX 3 
MANUAL HANDLING COORDINATOR QUESTIONNAIRE 
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THE NEUROMUSCULAR APPROACH 
RESEARCH QUESTIONNAIRE 
Please mark the boxes carefully using a black pen. Mark the boxes using a soUd line 
[-] DO NOT USE ticks or crosses. 
SECTION 1 GENERAL 
Name (optional) 
Place of work City 
Profession Nursing [] 
Physiotherapy [] 
Occupational Therapy [] 
Radiography [] 
Other [] 
SECTION 2 Experience in the Neuromuscular Approach (NMA) to Efficient 
Handling and Moving (EHM) 
Yes No 
1. Have you attended NMA-to-EHM courses [][J 
2. Do you practice NMA Specific Conditioning [][] 
3. Do you practice NMA Patterning Conditioning [J[] 
4. Have you attended an update in the last 2 years [][] 
5. Have you attended a MovES Course [J[] 
6. Did you choose to learn the NMA-to-EHM [][] 
7. Do you apply the NMA-to-EHM in the workplace 
SECTION 3 Teaching the Neuromuscular Approach 
Yes No 
1. Do you teach handling and moving [][] (If no, go to 4) 
2. Do you teach the NMA (Inc. specific and pattern conditioning) [][] (If no, go to 3) 
3. Is your teaching `informed' by the NMA [][] 
4. Would you encourage others to use the NMA-to-EHM [][] 
5. Does your Health Authority support the use of the NMA [][] 
SECTION 4 Open Comments 
1. Briefly comment on your experience of using NMA. 
2. If you would like to teach the NMA but don't, what is preventing you? 
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THE NEUROMUSCULAR APPROACH 
RESEARCH QUESTIONNAIRE 
SECTION 1 General 
Name (optional) 
Position held 
Trust city, 
Professional Background (e. g. management, nursing, etc. ) 
SECTION 2 Handling and Moving Training 
YES NO UNSURE 
1. Do staff receive training in handling and moving? [][][] 
2. Is this service provided `in-house'? [][][] 
3. Does the initial training last longer than 1 day? [][][] 
4. Do you offer annual update sessions for staff? [][][] 
SECTION 3 The Neuromuscular Approach (NMA) to Efficient Handling 
and Moving (EHM) 
YES NO UNSURE 
1. Are you aware of the NMA-to-EHM? [][][] 
2. Are the manual handling trainers trained in the NMA? [][][] 
3. Does the Trust support the teaching of the NMA-to- [][][] 
EHM? 
SECTION 5 Comments 
Please state the type of handling and moving training offered by the Trust, if not the 
NMA. 
Please identify why the NMA is not taught within the Trust 
Thank you for taking the time to complete this questionnaire. All answers will be 
treated in the strictest confidence. Please return your completed questionnaires to: 
Ms Christine Donnelly, Faculty of Health Studies, 74 Canaan Lane, 
Edinburgh EH10 4TB 
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Dear Student 
I need your help. I am now in the final year of my PhD studies and have one 
final experiment to complete before I can write up my thesis. I am researching 
the teaching of the Neuromuscular Approach to Efficient Handling and Moving 
and need volunteers who would be willing to give up a little of their time each 
week for the next 15 weeks. 
As you are aware, many nurses are leaving the profession each year as a result 
of musculoskeletal injury. I believe that education and training can influence 
good practice and that the number of injuries to nurses as a result of lifting can 
be reduced. 
Would you be willing to take part in a research study which would require 
about an hour of your time each week to attend a training session? You would 
need to be willing to practice at home, but as you have to do this anyway as part 
of your nursing course, you wouldn't be accruing much more work than your 
other colleagues. 
So what would be in it for you? You would be more prepared for work in the 
clinical areas, more aware of how you move and therefore potentially less likely 
to injure yourself throughout your nursing career. Whereas you would 
normally only get 25 hours training in manual handling over 3 years, you will 
have an intensive start which will assist your performance from the beginning. 
What does the training include? I will be using a variety of different teaching 
strategies including visual imagery techniques, centering techniques, video 
feedback and reflective diary feedback. 
When and where will the training sessions take place? I hope to negotiate 
this with the volunteers after the first meeting, but I am willing (within reason) 
to travel to an agreed venue that is suitable to yourself, your colleagues and at a 
time convenient to yourself and your other family commitments. 
What is expected of you if you volunteer? All I ask is that if you volunteer, 
then you attend the agreed training sessions. If you are a willing volunteer, 
please complete the tear off slip below and post it in the box at Reception, 
Canaan Lane by Friday 8th October, 1999. Thank you for taking time to read 
this letter. 
Christine Donnelly, Lecturer 
Name (print) Group 
I would like to be involved in the research and will look forward to receiving 
information about the first session that will be arranged for the end of a 
University day. 
Signature Date 
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Recording No. 123456 (please circle) Identification No. 
Date 
NEUROMUSCULAR APPROACH 
PATTERNING CONDITIONING CHECKLIST 
Please complete the following checklist. There are 13 identified elements to 
Neuromuscular Patterning Conditioning that should be present in a fluent 
movement. Each one of these elements is identified below. The elements are 
not set in a rigid pattern but should follow a logical sequencing. For example, 
the knees should always relax before the feet are moved. However, `knees and 
feet' need not necessarily precede `elevation and relaxation' of the shoulders. 
Each element may not be achievable in every move. 
The standard of performance is scored according to these definitions. 
0 Element was not performed 
I Specific elements are performed in an unskilled manner (jerky 
movements) 
2 Specific elements are performed smoothly 
3 Performance shows integration of elements of the Core Pattern of 
Movement in a fluent performance 
Please circle the appropriate score for each element. 
No. Patternin Element Score (circle) 
0 1 2 3 
1 Getting in close to the load 0 1 2 3 
2 Softening the knees 0 1 2 3 
3 Appropriate positioning of feet 0 1 2 3 
4 Elevating the shoulders 0 1 2 3 
5 Relaxing the shoulders 0 1 2 3- 
6 Lowering the bottom 0 1 2 3 
7 Relaxing the back 0 1 2 3 
8 Releasing the head last 0 1 2 3 
9 Keeping the movement down the plumbline 0 1 2 3 
10 Conditioned reach when taking a hold 0 1 2 3 
11 Relaxing the knees and trunk 0 1 2 3 
12 Elevating the head first 0 1 2 3 
13 Finishing the move in a balanced posture 0 1 2 3 
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Identification Number 
THE NEUROMUSCULAR APPROACH 
RESEARCH QUESTIONNAIRE 
PHYSICAL CHARACTERISTICS 
Please mark the boxes carefully using a black pen. Mark the boxes using a solid line [-J. DO 
NOT USE TICKS OR CROSSES Computers will be used to mark the form. 
1. Sex Female [] male [] 
2. Age Group. 17 - 22 [] 23 - 28 [] over 52 [] 
29-34 [] 35-40 [] 
41-46 [] 47-52 [] 
3. Height under 1.50m [ ] under 4ft 9ins 
1.50 - 1.60m [ ] 4ft 9ins - Sft Sins 
1.61 - 1.70m [ ] 5ft 3.5ins - 5$ lins 
1.71 - 1.80m [ ] 5ft 7. Sins - 5ft 11 ins 
1.81 - 1.90m [ ] 5ft 11.5ins - 611 3ins 
over 1.90m [ ] over 6ft Sins 
4. Weight under 50kilos 
50 - 55 kilos 
56 - 61 kilos 
62 - 67 kilos 
68 - 73 kilos 
74 - 79 kilos 
80 - 85 kilos 
86 - 91 kilos 
over 91 kilos 
under 7.5 stones 
Ist 7lbs - 8st 71bs 
8st Bibs - 9st 7lbs 
9st 8lbs - 10st 7lbs 
10st 8lbs -11n 71bs 
11" Bibs -12st 7lbs 
12st 8lbs -13st 7lbs 
13st 7lbs - 14st 7lbs 
over 14st 7lbs 
5. Ethnic origin 
6. Previous Occupation (please identify the work which most closely relates to your experience) 
Student [] Outdoor work [] 
Office work [] Bar work [] 
Care Assistant [] Shop work [] 
Sporting Activities [] Heavy manual work [] 
Housework [] Light manual work [] 
Laboratory work [] Technical [] 
7. Have you ever attended `handling and moving' or `lifting' training before? 
Yes [] No 
8. Have you been taught any of the following in relation to handling and moving or lifting? 
(Please tick all that apply) 
Kinetic lifting [] 
Bend your knees, keep your back straight [] 
Ergonomic Approach [] 
Biomechanical Approach [] 
Squat lifting [] 
Stoop lifting [] 
Neuromuscular Approach [] 
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YES NO 
9. Do you consider yourself to be physically fit for nursing. [][] 
10. Have you ever suffered from back pain? [][] 
11. Have you ever suffered from other muscle injuries? [][] 
12. Have you ever suffered from joint problems? [][] 
13. Have you suffered from bone injuries? [][] 
14. Do you take part in sport/exercise? [][] 
15. In which of the following sports/exercises do you participate? 
I] swimming [] canoeing [] aerobics 
I] football [] ballet dancing [] Tai Chi 
[l gymnastics [] hockey [] Rugby 
[I weight training I] golfing [ ]mountaineering 
[] ice skating [] athletics [] cycling 
[] other, please state 
16. Do you smoke? 
If yes, how many per week? 
THANK YOU 
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Identification Number 
MENTAL IMAGERY QUESTIONNAIRE 
This questionnaire concerns two ways of mentally performing movements, which are used by 
some people more than others, and are applicable to some types of movements more than others. 
The first is the formation of a mental (visual) image or picture of a movement in your mind. The 
second is attempting to feel what performing a movement is like without actually doing the 
movement. You are requested to do both of these mental tasks for a variety of movements in this 
questionnaire, and then to rate how easy or difficult you found the task to be. The ratings you give 
are not designed to assess how well or how poorly you perform these mental tasks. They are 
attempts to discover the capacity individuals show for performing these tasks for different 
movements. There are no right or wrong ratings. One rating is neither better nor worse than 
another rating. 
Each of the following statements describes a particular action or movement. Read each statement 
carefully and then actually perform the movement as described. Only perform the movement a 
single time. Return to the starting position for the movement just as if you were going to perform 
the action a second time. Then, depending on which of the following you are asked to do, either 
1. Form as clear and vivid a mental image as possible of the movement just performed, or 
2. Attempt to positively feel yourself making the movement just performed without actually 
doing it. 
After you have completed the mental task required, rate the ease / difficulty with which you were 
able to do the task. Take your rating from the following scale. Be as accurate as possible and take 
as long as you feel necessary to arrive at the proper rating for each movement. You may choose 
the same rating for any number of movements "imagined" or "felt" and it is not necessary to utilise 
the entire length of the scale. 
RATING SCALES 
VISUAL IMAGERY 
1234567 
ff[[[f 
Very easy Easy Somewhat Neutral Somewhat Hard Very hard 
to picture to picture easy to (not easy hard to to picture to picture 
picture not hard) picture 
KINESTHETIC IMAGERY 
1234567 
rrrrrrr 
Very easy Easy Somewhat Neutral Somewhat Hard Very hard 
to feel to feel easy to (not easy hard to to feel to fed 
feel not hard) feel 
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PLEASE READ EACH ACTION IN ITS ENTIRETY BEFORE ATTEMPTING IT 
1. STARTING POSITION: Make a fist with your dominant hand and then place this hand on the 
same Shoulder (e. g. right hand on right shoulder) such that your elbow 
is pointing directly in front of you. 
ACTION Extend your elbow so that your hand leaves your shoulder and is 
straight in front of you parallel to the floor. Keep your hand in a fist. 
Make this movement slowly. 
MENTAL TASK Assume the starting position (exactly as described above). Form as 
clear and vivid a mental image as possible of the movement just 
performed. Do not perform the movement. Now rate the ease or 
difficulty with which you were able to do this mental task. 
Visual Imagery rating 
2. STARTING POSITION Start with your feet and legs together and your arms at your sides. 
ACTION Raise you right knee as high as possible so that you are standing on 
your left leg with your right leg flexed (bent) at the knee. Now lower 
your right leg so that you're once again standing on two feet. Perform 
these actions slowly. 
MENTAL TASK Assume the starting position. Attempt to feel yourself making the 
movement just performed without actually doing it. Now rate the 
ease/difficulty with which you were able to do this mental task. 
Kinesthetic Imagery Rating 
3. STARTING POSITION Stand with your feet slightly apart and your hands at your sides. 
ACTION Bend down low then jump straight up in the air as high as possible with 
both arms extended above your head. Land with your feet apart and 
lower your arms to your sides. 
MENTAL TASK Assume the starting position. Form as clear and vivid a mental image as 
possible of the movement just performed. Now rate the esse/difficulty 
with which you were able to do this mental task. 
Visual Imagery Rating 
4. STARTING POSITION Stand with your feet slightly apart and your arms at your sides. 
ACTION Jump upwards and rotate your entire body to the left such that you land 
in the same position in which you started. That is, rotate to the left in a 
complete (360 degrees) circle. 
MENTAL TASK Assume the starting position. Attempt to feel yourself mating the 
movement just performed without actually doing it. Now rate the 
ease/difficulty with which you were able to do this mental task. 
Kinesthetic Imagery Rating 
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S. STARTING POSITION Stand with your feet slightly apart and your arms at your sides. 
ACTION Let you back relax (as in a slouched position) and your chin move 
forward at the same time. Let the top of your head lead you back into an 
upright, balanced position. 
MENTAL TASK Assume the starting position. Attempt to feel the movement just 
performed without actually doing it. Now rate the ease/difficulty with 
which you were able to do this mental task. 
Kinesthetic Imagery Rating 
6. STARTING POSITION Extend the arm of your non-dominant hand straight out to your side so that it is 
parallel to the ground, palm down. 
ACTION Move your arm forward until it is directly in front of your body (still 
parallel to the ground). Keep your arm extended during the movement 
and make the movement slowly. 
MENTAL TASK Assume the starting position. Form as clear and vivid a mental image as 
possible of the movement just performed. Now rate the ease/difficulty 
with which you were able to do this mental task. 
Visual Imagery Rating 
7. STARTING POSITION Stand with both feet together, arme at your sides and your knees 
relaxed. 
ACTION Slowly tighten both your knees (move them backwards) so that your 
knees are in full extension (locked). 
MENTAL TASK Assume the starting position. Form as clear and vivid a mental image as 
possible of the movement just performed. Now rate the ease/difficulty 
with which you were able to do this mental task. 
Visual Imagery Rating 
8. STARTING POSITION Stand with your feet and legs together and your arms at your aides. 
ACTION Raise your right knee as high as possible so that you are standing on 
your left leg with your right leg flexed at the knee. Now lower your 
right leg so you are once again standing on two feet. Perform these 
actions slowly. 
MENTAL TASK Assume the starting position. Form as clear and vivid a mental image as 
possible of the movement just performed without actually doing it. 
Now rate the easeldifficulty with which you were able to do this mental 
task. 
Visual Imagery Rating 
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9. STARTNO POSITION Stand with your feet slightly apart and your hands at your sides. 
ACTION Bend down low then jump straight up in the air as high as possible with 
both arms extended above your head. Land with your feet apart and 
lower your arms to your sides. 
MENTAL TASK Assume the starting position. . Attempt to feel the movement just 
performed without actually doing it. Now rate the ease/difficulty with 
which you were able to do this mental task. 
Kinesthetic Imagery Rating 
10. STARTING POSITION Stand with your feet slightly apart and your arms at your sides. 
ACTION Gently squeeze both your shoulders up towards your ears, relax them 
down and let your back gently relax. Keep your shoulders and hips in 
alignment throughout the move. 
MENTAL TASK Assume the starting position. Attempt to feel the movement just 
performed without actually doing it. Now rate the ease/difficulty with 
which you were able to do this mental task. 
Kinesthetic Imagery Rating 
11. STARTING POSITION Stand with your feet slightly apart and your arms at your sides. 
ACTION Jump upwards and rotate your entire body to the left such that you land 
in the same position in which you started. That is, rotate to the left in a 
complete (360 degrees) circle. 
MENTAL TASK Assume the starting position. Form as clear and vivid a mental imago 
as possible of the movement just performed. Now rate the 
ease/difficulty with which you were able to do this mental task 
Visual Imagery Rating 
12. STARTING POSITION Extend the arm of your non-dominant hand straight out to your aide so 
that it is parallel to the ground, palm down. 
ACTION Move your arm forward until it is directly in front of your body (still 
parallel to the ground). Keep your arm extended during the movement 
and make the movement slowly. 
MENTAL TASK Assume the starting position. Attempt to feel the movement just 
performed without actually doing it Now rate the ease/diffic ulty with 
which you were able to do this mental task. 
Kinesthetic Imagery Rating 
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13. STARTING POSITION Stand with both feet together, arms at your sides and your knees 
relaxed. 
ACTION Slowly tighten both your knees (move than backwards) so that your 
knees are in full extension (locked). 
MENTAL TASK Assume the starting position. Attempt to feel the movement just 
performed without actually doing it Now rate the ease/difficulty with 
which you were able to do this mental task. 
Kinesthetic Imagery Rating 
14. STARTING POSITION Stand with your feet slightly apart and your arms by your side. 
ACTION Slowly raise your right shoulder up towards your right ear and lower it 
down again to the starting position 
MENTAL TASK Assume the starting position. Attempt to feel the movement just 
performed without actually doing it Now rate the ease/difficulty with 
which you were able to do this mental task. 
Kinesthetic Imagery Rating 
15. STARTING POSITION Stand with your feet slightly apart and your arms at your sides. 
ACTION Relax (unlock) both knees and take a small step forward with your 
dominant foot making sure that you are completely balanced at the end 
of the move. Your weight must be equally distributed between both 
your feet. 
MENTAL TASK Assume the starting position. Form as clear and vivid a mental image 
as possible of the movement just performed. Now rate the 
ease/difficulty with which you were able to do this mental task. 
Visual Imagery Rating 
16. STARTING POSITION Stand with your feet slightly apart and your arms by your side. 
ACTION Slowly raise your right shoulder up towards your right ear and lower it 
down again to the starting position 
MENTAL TASK Assume the starting position. Form as clear and vivid a mental image as 
possible of the movement just performed. Now rate the ease/difficulty 
with which you were able to do this mental task. 
Visual Imagery Rating 
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17. STARTING POSITION Stand with your feet slightly apart and your arms at your sides. 
ACTION Relax (unlock) both knees and take a small step forward with your 
dominant foot making sure that you are completely balanced at the end 
of the move. Your weight must be equally distributed between both 
your feet. 
MENTAL TASK Assume the starting position. Attempt to feel the movement just 
performed without actually doing it. Now rate the easeldifficulty with 
which you were able to do this mental task. 
Kinesthetic Imagery Rating 
18. STARTING POSITION Stand with your feet slightly apart and your arms at your sides. 
ACTION Gently squeeze both your shoulders up towards your ears, relax them 
down and let your back gently relax. Keep your shoulders and hips in 
alignment throughout the move. 
MENTAL TASK Assume the starting position.. Form as clear and vivid a mental image 
as possible of the movement just performed. Now rate the 
ease/difficulty with which you were able to do this mental task. 
Visual Imagery Rating 
19. STARTING POSITION Stand with your feet slightly apart and your arms at your sides. 
ACTION Let you back relax (as in a slouched position) and your chin move 
forward at the same time. Let the top of your head lead you back into an 
upright, balanced position. 
MENTAL TASK Assume the starting position.. Form as clear and vivid a mental image 
as possible of the movement just performed. Now rate the 
easeldifficulty with which you were able to do this mental task. 
Visual Imagery Rating 
20. STARTING POSITION Make a fist with your dominant hand and then place this hand on the 
same shoulder (e. g. right hand on right shoulder such that your elbow is 
pointed directly in front of you. 
ACTION Extend your elbow so that your hand leaves your shoulder and is 
straight in front of you parallel to the floor. Keep your hand in a fist. 
Make this movement slowly. 
MENTAL TASK Assume the starting position. Attempt to feel the movement just 
performed without actually doing it Now rate the ease/difficulty with 
which you were able to do this mental task. 
Kinesthetic Imagery Rating 
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THE NEUROMUSCULAR APPROACH-TO - 
EFFICIENT HANDLING AND MOVING 
PERSONAL REFLECTIVE DIARY 
NAME 
RESEARCHER: MS CHRISTINE DONNELLY 
LECTURER 
DEPARTMENT OF MIDWIFERY AND HEALTH STUDIES 
NAPIER UNIVERSITY 
Thank you for agreeing to keep this diary for the duration of the research project. 
While you are learning the Neuromuscular Approach to Efficient Handling and Moving I would 
like you to keep a record of your thoughts, feelings, experiences and ideas. These should be kept 
on a daily basis or as soon as is convenient thereafter. 
During the period of the research you will be asked to take part in a short interview about learning 
the Neuromuscular Approach. Your diary must be brought to that interview so that you can refer to 
it. Memory is known to fade over time, so your diary will assist you to remember your experiences 
more accurately. Keeping a diary is also known to encourage reflective practice and assist 
learning. 
The topics I would like you to specifically comment on are: 
" Your experience of practising specific neuromuscular conditioning 
" Your experience of practising patterning conditioning 
" Your feelings about practising both specific and patterning conditioning 
" Your thoughts on which teaching strategies you enjoy most 
" Your thoughts on which teaching strategies are most effective for your learning 
" Your experience of applying the neuromuscular approach to everyday situations 
You can write as much as you like and if there are other things you wish to comment on, please do 
so. The previous list is not exhaustive. However, the emphasis of the diary must be on handling 
and moving. As diaries are person reflections the following is only a suggested format. You can 
either choose to use it or use your own notebook, diary or format of your choice. 
You will be asked to hand in your diary for analysis at the end of the research, but your 
diary will be returned to you for future reference 
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CONSENT FORM 
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THE NEUROMUSCULAR APPROACH -TO- 
EFFICIENT HANDLING AND MOVING 
LEARNING A NEW MOVEMENT PATTERN 
RESEARCHER: Ms. C. DONNELLY 
This is to certify that I, , hereby 
agree to participate as a volunteer in the above named research. 
I hereby agree to attend extra teaching sessions in the Neuromuscular Approach 
-to-Efficient Handling and Moving, which will be held outwith normal 
classroom contact hours. I understand that these classes will, as far as possible, 
be organised at a time convenient to the majority of the group. I also understand 
that on regular occasions I will be video recorded in private, carrying out given 
tasks and that these video recordings will be analysed by a maximum of two 
independent analysts. The video recordings will be erased on completion of the 
research. I understand that a report will be written, but that my name will not be 
associated with the research. 
I am aware that I am free to withdraw my consent and terminate my participation 
at any time, without incurring penalty. 
Participant Date 
Proposer Date 
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RESPONSES TO SECTION 4 OF THE NMA-TO-EHM 
QUESTIONNAIRE 
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POSITIVE COMMENTS 
Beneficial 13 
Improved flexibility, awareness and sensitivity 9 
Therapeutic 8 
Agree with principles 6 
Used in daily life 4 
NMA is the way forward 3 
More comfortable to move the NM way 2 
Feedback is positive following courses 2 
Freeing and releasing 2 
Prevents injury 2 
It has changed my life 2 
Increasingly relevent and appropriate 2 
Systematic approach to movement 2 
Patients are more comfortabe I 
Couldn't function without it 1 
Used to foster professional development in students 1 
Used well with patients with Learning Disability 1 
Liked what I've seen 1 
No longer rush 1 
Approach works supremely well I 
Provides solutions other methods do not I 
Efficient and effective I 
Staff are supportive of each other 1 
People are easily won over I 
Total positive responses 68 
320 
NEGATIVE COMMENTS 
Few practice conditioning 7 
Takes a long time to learn 5 
Cannot discount other approaches 3 
Staff don't like the NMA 2 
Difficult to teach 2 
No research basis 2 
Difficult to maintain motivation in the workplace 2 
Conditioning might increase vulnerability to injury 2 
Management are sceptical 2 
Reliant on motivation of staff 2 
Managers can't afford the commitment 2 
Basic courses should be useable, relevant and easy to apply 2 
Too technical 1 
More time to teach 1 
Lack of ergonomics 1 
Impractical in cascade teaching 1 
Unrealistic to use NMA in its purest from 1 
People want to be taught techniques 1 
Transition is difficult 1 
Being a trainer improves compliance 1 
Needs lots of practice 1 
Audit doesn't indicate a change in practice 1 
Difficult to teach in nursing homes due to lack of space 1 
Don't teach conditioning so don't call it NMA 1 
Principles' are beyond the remit of the handling team 1 
Difficult to change staff attitudes 1 
NMA is rather prescriptive 1 
Great difficulty applying principles with the very disabled 1 
Never heard of it 1 
Total negative responses 50 
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APPENDIX 12 
RAW DATA OBTAINED AT FIRST AND FINAL 
VIDEO RECORDINGS FOR ALL GROUPS 
PARTICIPATING IN PHASE 1 
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APPENDIX 13 
RESULTS OF THE MENTAL IMAGERY QUESTIONNAIRE AND 
SUBJECT'S SCORES AT VIDEO RECORDING 4 
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Subject Visual Imagery 
Score 
Kinesthetic 
Imagery Score 
Total 
(visual + 
kinesthetic) 
Recording 4 
Cumulative 
Score 
1 22 36 58 33 
2 22 31 63 33 
3 29 36 70 33 
4 29 34 64 19 
5 37 33 70 33 
6 19 14 33 18 
7 22 27 49 33 
8 13 33 46 33 
9 23 21 44 19 
10 25 28 53 33 
11 25 24 49 16 
12 28 31 59 17 
13 18 28 46 33 
14 13 13 26 19 
15 23 42 65 33 
16 23 47 70 20 
17 14 17 31 14 
18 13 20 33 33 
19 32 34 66 33 
20 16 53 69 16 
21 12 24 36 22 
22 34 48 82 19 
23 14 15 29 21 
24 23 29 52 19 
25 16 21 37 17 
26 22 36 58 20 
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APPENDIX 14 
RESULTS FROM THE PHYSICAL CHARACTERISTICS QUESTIONNAIRE 
(n=26) 
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Physical Characteristics Ranges 
Number of 
Respondents 
Sex Female 19 
Male 7 
Age Group 17 - 22 s 5 
23 - 28 yrs 6 
29 - 34 yrs 4 
35-40 yrs 6 
41- 46 yrs 5 
Height 1.50 -1.60m 7 
1.61-1.70m 8 
1.71- 1.80m 8 
1.81- 1.90m 3 
Weight 50 - 55 kilos 3 
56 - 61 kilos 5 
62 - 67 kilos 11 
68 - 73 kilos 0 
74 - 79 kilos 2 
80 - 85 kilos 2 
86 - 91 kilos 1 
Over 91 kilos 2 
Ethnic Origin African (Nigerian) 1 
White 25 
Previous Occupation Student 4 
Office Work I 
Care Assistant 13 
S rtin Activities 1 
Outdoor Work I 
Bar Work 2 
Shop Work 2 
Light Manual 1 
Technical 1 
Handling and Mov Training Yes 14 
No 11 
Previous NMA Training Yes 9 
No 16 
History of Back Pain Yes 8 
No 16 
Exercise Yes 19 
No 5 
Smoking Yes 7 
No 16 
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